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NEWS AT A GLANCE 


INDUSTRY OUTPUT WILL 
RISE 6'/2% IN 1957 AS 

. Industrial and commercial 
sales bolster civilian business; 
missiles pace government spend- 
ing (page 13) / Employers will 
need 10,000 engineering grads 
next June, but class of '57 is just 
about gone (page 17) / Computer 
manufacturers find it good busi- 
ness to send prospective custom- 
ers to school (page 20) / Long 
overshadowed by television, 
radio is staging comeback, but on 


local level (page 37) 





DEEP SEA STETHOSCOPE 


at -BY RAYTHEON 


Listening to the heartbeat of a 

submarine isn’t exactly new. It’s been done 

for years, starting with the first crude equipment 
manufactured around 1905 by the famous 


Submarine Signal Company, which was 


’ 


he hed et 


merged with Raytheon in 1946, 


There is something new, however, in pinpointing 


i 
{ 


1) /)} 


a sub’s position from helicopters and 


blimps—a procedure well advanced today, 


Just as it pioneered the first use of underwater 
sound, Raytheon today is pioneering 
equipment to track submarines from 

the air—another assignment that is 
contributing to Raytheon’s 

outstanding reputation for 
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WEST COAST SUBSIDIARY 
Chicago Telephone of 
California, Inc 

105 Pasadena Avenve 
South Pasadena, California 
L. A. Phone: Clinton 5-7186 
TWX LA 1105 

CANADIAN SUBSIDIARY 
C. C. Meredith & Co., itd 
TTP LL ee ea) 
Phone: 310 


The Exclusive Specialists in Precision Mass Production 
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EAST COAST OFFICE 

130 N. Broadway 
Camden 2, New Jersey 
ae LL | 
TWX No. Camden NJ 380 
Phila. Phone: Market 7-3129 


SOUTHWESTERN USA 
John A. Green Company 
137 Parkhouse 

Dallas 7, Texas 

Phone. Riverside 3266 
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Buenos Aires, Argentina 
Montevideo, Uruguay 
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Specialized Technical Skills- 
1500 job-trained, class-trained 
specialists... with a world-wide 
reputation for delivering varia- 


ble resistors exactly as specified. 


Tremendous Production Facilities 
323,000 sq. ft. plant devoted 


to variable resistors. 


imam eure. ae 
ticipated—continuous research 
eTelecare ite fir) 
and methods to meet your new 


ae ee 


Tess ee 1h 
CT Me Te TSt tC tee lero ally) 


eter ies 


Dependable Delivery—exception- 


ally good delivery cycle. 


Complete Line—variable resistors 
for military, color and black and 
white TV, radio, and other com- 


MAST yee 


Variable resistors shown 2/3 actual size 


WEST COAST MANUFACTURERS: 
Many types of variable resistors now in production at 
Cae Me tt Me ee 
compression molding business also invited. Prompt 
delivery. Modern versatile equipment. L. A. phone 
Clinton 5-7186. 
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Eoproration 


ELKHART, INDIANA 


PY ae Aldi]. tila 


SANGAM O 


for low voitage 


power supply... Type DCM 


Electrolytic Capacitors 


In computers, calculators, electronic controls, 
and related equipment—wherever capacity sta- 
bility with long life is a must—count on Sangamo 
Type DCM Electrolytic Capacitors. 


They minimize ripple voltage and insure steady, 
stable DC voltage. They save space by eliminat- 
ing any need for heavy, bulky choke components 
with their substantial and often-varying load 
voltage drops. 


Maximum Voltage Rating: 450 VDC 


Sangamo DCM Electrolytic Capacitors provide 
exceptionally low equivalent series resistance 
... assure extremely high capacity for case size 
in low voltage ranges... and are specially de- 
signed to permit high ripple current without 
overheating. They can be supplied in maximum 
energy content rating of 80-watt seconds in 
voltage ratings from 15 to 450 VDC. Maximum 
capacity value of 33,000 mfds. can be supplied 
at 15 WVDC. 


Write to-day for your file copy of Sangamo 


Sangamo DCM Electrolytic Capaci- 
‘ . ° . tors are housed in seamless, drawn 
Engineering Bulletin TS-114. aluminum containers with gasket- 
secled moided alkyd resin base 
thermosetting plastic covers. Detail 
of cover construction insures mini- 
mum contact resistance in current 
corrying members and provides 
an adequote safety vent in cose 
of heavy overload 


CAPACITY CHART 


Rated Surge Max. Cap. in Max. Cap. in Max. Cap. in 
SANGAMO Voltage DC Voltage 2% x 4% Can 2% "4 Can | 3% «4A Can 


20 20,000 25,000 

40 15,000 20,000 

Electric Company 73 #000 10,000 
125 3,500 5,000 

p b iy 175 2,500 3,500 
Electronic Components Division 250 1,500 2,300 
300 1,250 1,750 

aa) " 350 1,000 1,500 

) NGFIELD, ILLINOIS 400 1000 1250 
475 500 1,000 

$25 400 400 


For additional capacity and voltage combinations, write us 
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A ) & PHOTOELECTRONICS* 
ST by? 


as * Th f light i t to highl 
5 e conversion of light input to highly 
Type 6364 7 3 


Type 6963 magnified electrical output in a dependable, 


precise relationship. 

Depend on Du Mont Multiplier Phototubes for 
precise quantitative and qualitative 
measurements. Available in a wide selection 
of sizes and electrical characteristics for 


1 
Type 6292 wee every photoelectronic need. 


Industrial Tube Sales, ALLEN B. DU MONT LABORATORIES, INC. 2 Main Ave., Passaic, N. J. 
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TIGHT money hits hard 


Borrowing ability declines 
Large firms defer bond issues 


Growth industries less popular 


‘THE ELECTRONICS INDUSTRY iS in a relatively weak 
position in today’s tight money market. All busines: 
feels the pinch from a tightening supply of money 
and higher interest rate But many electronics firm 
face additional loan hurdles, both as small busine 
firms and as members of a growth industry 

Small business is getting less than its normal share 
of bank loans, according to a recent survey by Stand 
ard bac tor ( OTp | ing OMMpaliie iT¢ PCHnewlhyg 
short-term loans to obtain temporary long-term « ip 
ital because of high interest rates on new bond issue 

Although a survey by the American Bankers A 
sociation indicated loans to small busine had in 
creased, investigation revealed that the survey wa 
not repre entative of the banking industrv. Confined 
to large banks, the experiences of the most important 
small busine lender mall and medium-sized 
banks, was excluded 

I'he electronics industry also suffers from what thi 
bankers call a shift in emphasis. ‘The number of loan 
application rejections for young companies with nev 


products is increasing as bankers have shifted their 


SHARES and PRICES 


INCREASED DEFENSI 


1h) ile hely make 


computer manufactu 


Analog Computer 


jeckman Instrument 


Day trom 

Dynamics Corp. of Amer 
Iulectronic Associate 
Magna or 

Servo Corp. of Amer 


SerTvotmes han Lai 


t indicated plu tock dividend, * stock dividend ‘ 
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1956 Price Recent 


Manufacturers Rane Price 


emphasi to companies with established sales-« immings 
records 

Recent experience of the Small Busines Admin 
istration bears out these findings. ‘The volume of 
SBA loans for the first half of 1956 was twice the 
amount for the same period last year. “We are re 
ceiving many more applications than last year and 
more companies with good credit standing are apply 
ing to us because of difficulties in getting bank loans,” 
one SBA regional manager explained. @ 


How to find CAPITAL 


SMALL ELECTRONICS FIRMS are often unable to tap 
the public securities markets or large institutional 
lender: 

In addition, small companies share with all com 
pani the difficulty in retaining sufhcient earnings 
after taxes to finance expansion out ot profits Never 
theless many firms in this fix have found the answet 
through a variety of method 

electronics holds pecial attractions for venture 

ipital groups. ‘These groups are usually financed by 
individuals already in the Jighest individual income 
tax brackets who are particularly interested in growth 


industnes because of capital gains tax advantage 


ompanies manufactur inalog compu 
inalog manufacturers with publicly traded 


ire hown on the table below 
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@ Cut component assembly costs 
@ Reliable, uniform assembly to printed wiring 


@ Reduce operator fatigue 


For large volume or limited production of printed 
wiring assemblies there is Dynasert equipment that 
will help make your assembly work more efficient. 
Write today for full information and literature on 


DYNASERT. 


INDUSTRIAL SALES DIVISION 


United 


SHOE MACHINERY CORPORATION 
140 Federal Street, Boston 7, Massachusetts 


PRODUCTION EQUIPMENT FOR ELECTRONICS 


ELECTRONICS business edition —January 10, 1957 


Individual Dynasert Component assembly machines let 
you realize maximum speed and lower costs in placing 
components in printed wiring assemblies. 


This Dynasert machine feeds, trims leads, forms, inserts 


and clinches leads in a single stroke. Up to 800 com- 
ponents can be inserted per hour on a single set-up. Re- 
jects are low. Other Dynasert machines handle jumper 
wires or a variety of electronic components as received 
from your supplier. 


DYNASERT single-head assembly machines are closely related to 
fully automatic DYNASERT conveyor assembly systems. In fact, your 
individual bench machines can be easily converted for use on oe 
sembly lines qs your production increases. 


Want more information? Use post card on last page. 





LLL 


Want more information? Use post card on last page. 


8 


RADA 
INDI « 
ASSEMBLY 


‘ 
i 


‘ 


ASSEMBLIES 


ANTENNA 
CONTROL 
ASSEMBLY 


PRECISION 
SPEED REDUCER / 
1062 


—s 
<= 
vu 
F 
be 
=x 
v 
a) 
5 
fe) 
~ 
be 
U 
18) 
od 
Aad 


LONGITUDINAL 
COUNTER 
2216 


Illustrated above are typical pre- 
cision control and indicating com- 
ponents designed and built by 
Bowmar. When your projects call 


PRECISION 


for such precision instrumentation, 
an inquiry to Bowmar is clearly 


in order. 


Writeter ‘PRECISION ELECTRO- 
MECHANICAL COMPONENTS” Catalog. 


WIV 
| 
i 


? 
é 
INSTRUMENT CORPORATION 
2420 Pennsylvania St., Ft. Wayne, Ind 


WASHINGTON 


Minrrary eLecrronics producers for a long time to come will feel the im 
pact of Defense Secretary Wilson’s directive, issued to clarify military roles 
id mission I'he directive was aimed to settle interservice squabbling 
over control of guided missiles and to halt competing weapon develop 


ment project It provide 


@ Army is restricted to antiaircraft missiles with 100-mile ranges 
and ballistic bombardment missiles with ranges under 200 miles. 
@ Air Force now has operational responsibility for longer-range 
antiaircraft missiles and land-based ballistic missiles with over 200- 
mile ranges. 


@ Navy programs remain unaffected 


lncluded vith operational control of 1 missile budget re pon bility 
tarting July | the Arm 
vill be financing the Aur borce land-based ‘Talos missile under deve lop 
NicDonnell Aircraft, Bendix, Philco, RCA and other Phi 
vith the Arm own Nike Hercul Western Ele 
tric and Douglas Aircraft 

Phe Air Force will take over re pou ibility for the 
Jupiter IRBM under development by Clirysler 
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nically competent FIRST SIX field engineers have 

#4 concept of field representation that assures not only 

h4 instrument that best meets your need, but that your 
 pported by lasting service: 


* THE FIRST SIX + Six leading, inde 
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ME TINN 0a |) LN . don 0. 


moon Ohio 
St. Paul, Minn. 


HORMAN ASSOC., INC. J. D. RYERSON ASSOC., INC. YEWELL ASSOC., INC. 
: 7 V. Walthom, Mass. ! 
Bridgeport, Conn. 


Syracuse, N. Y. 





TANTALYTIC ~ 
CAPACITORS 


think of 
OID 


IN STOCK—OVER 250 DIFFERENT 
CCUG rar Le a 


uy 85 WET eM Ae 
aircraft and missile systems 
where quality, long life, and 
small size are required 


ean 


Cea) 


at by i ete 7 


high temperature 

miniaturized high 

reliability. Designed for » 
MA ee 


+125 


TRU LA 
flexibility in chassis 
arrangement in 
minimum space, High 
temperature, long 
Th 


mm mL 

AT aaa Ome me ay 

who sells TANTALUM 

CAPACITORS as a MAIN LINE 

instead of a side line’ Send for 

our latest specially prepared GE 

Pe RC a LCC) 
coupon below 


> Wawa ie 


LPs 122 Herricks Road Mineola, L. |. New York 


PIONEER 6- 6520 


GENTLEMEN 

PLEASE RUSH your specially prepared 
1957 GE Tantalytic® Bulletin listing over 
250 Tantalum Capacitors in numerical 
sequence by microfarads 


COMPANY 


NAME eeoseeseeeseseees 


TOP eee eee ee eee eee eee eee eee 


ADDRESS «eee 


CCCP eee eee eee eee 


ATTENTION. ..¢ 


WILLIAM SHOCKLEY (left) with Brattain and Bardeen 


On December 10, William Shockley, former director of transistor 
research for Bell Laboratories, was presented with the 1956 Nobel Prize 
for Physics. Sharing the award with him were co-inventors Walter 
Brattain and John Bardeen, the former still with Mother Bell, the latter 
now a university professor 

he $35,633 prize was the latest in a long series of honors accruing to 
Shockley & Company for work with semiconductors which is busily 
revolutionizing electronics. Besides a batch of awards and two honorary 
degrees, Shockley in 1955 copped the job of heading Beckman Instru 
Laboratory 
Bachelor Shockley, whose Caltech and MIT degrees fool people into 
1910 


He's fond of quiet, sly 


ments’ Semiconductor 


thinking him a was born in London in kiven today he 
of the 
drives only MG’s and Jaguar 


teristic of a blithe spirit; it’: 


native, 


retains some english manner humor, 


if he can help it. His driving is chara 


said that Mother 


forbid him and another key research man from riding together in the 


Bell once was forced to 
same car if Shockley was driving 

Since his arrival in the west, Shockley has threatened to take up skin 
diving. More seriously, he is now working out a cooperative plan to 
let Stanford grads use his Mountain View labs to work out problem 


in transistor application and manufacture 
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in driving, and thus greatly improve 
trafhc safety. Warning devices on 
instrument panels will inform mo 
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Mechanical 
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hand 


can be 


brains” already have 


from endless hours of tediou 
Much 
expected by this remarkable apph 


computation mor when danger loom ble 


tronic mechanisms—within cars, or 


cation of electronics perhap on the highways—will re 
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Dead Pigeon! 


Infrared Missile System 
Stalks Target for a Sure Kill 


A missile’s success in destroying a 


SERVO 


CORPORATION 


its terminal phase guidance system. OF AMERICA 


target hinges on the capabilities of 


Passive infrared systems for 


20-20 Jericho Turnpike 
New Hyde Park, L.1., N.Y. 


terminal phase guidance enable a missile 
to seek out and destroy its target 
without danger of jamming by the enemy. 


Servo Corporation of America solved 

the problem of miniaturizing these systems 
for missile requirements, and is a 

major producer of infrared systems for our 
Armed Forces. Infrared guidance systems are 
just part of the more than 20 passive 
infrared weapons systems produced by 

Servo Corporation of America. 


Passive infrared detection systems are now 
establishing a new direction in militaty — 


instrumentation. To learn more ebout the»: 
application of infrared detection te” ; 


military weapons systems, please request 
“IR-9902-56” on your company letterhead. 





NEW TUBES for 
HIGH POWER RADAR 


Graphite Anode Rectifier-Diodes 


For their size, these new tubes have greater power 
handling capacity than any other high vacuum 
convection cooled types, when used either as power 
supply rectifiers, clipper, hold-off or charging diodes, 


SERIES 


Custom designed, they can supply the main basic 
diode needs for efficient tube performance in the 
functional as well as protective areas of new heavy 


CODE: A) Rectifier 8) 


ALSO UNDER DEVELOPMENT 
Several additional high vacuum diodes are being 
designed by UNITED ELECTRONICS which will 
extend the new MAJOR series with tubes of much 
higher power stature. If you will advise us of your 
rectifier-diode needs for equipment you are now 
designing we may be able to be of great help to you. 


ELECTRONICS, 42 Spring Street, Newark 4, N. J 
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DECLINING tv-set gross ... STABLE. defense budget... 


STRONG industrial sales... 


Our MARKET for 1957 


Microwave applications lead industrial boom 
Consumer market will firm by midyear 


Competition stiffens for $12-billion plum 


‘THE ELECTRONICS INDUSTRY 1S going to make mor CIVIC Consumers plunked down an estimated 
money in 1957. One e fastest growing of all +.9 billion in 1956 and will probably spend $5 
Wa ulhion in 19 \bout $2.4 billion of this will be 
$11.5 billion in 1956, will exceed $12 billion during Another 


the coming vear and will probabh reach $17 billion ihon wall par for hay mg thre equipment installed 


major mdustrie it ile ind service gro 
pent for mm cntertammicnet equipment 
within five year nd serviced. ‘The remaming $1.5 bilhon will buy 


With investment increasing at the rate of over 
$600 million yearly, and employment adding mor About 7.4 million tv sets will be sold in 195 


( plac ement part 


than 125,000 peopl 1 year to the industry payroll tor S9 million, Color set sales will account for 
the end of 1957 will see electron vith a factor over SSO million up 60 percent over 1956. OF the 
investment of close to $10. billion employing 2.4 ilmeost million set old during 1956, | than 
million peopl ind paying them over $9 billion quarte illon were color set 


innualh js 
The ty-set market became watery carly in 1956, 


Industry feels that 1957’s market will be more when several manufacturers discontinued their tv 
selective. Intense competition in consumer products lines and flooded the market with inventories. Dis- 


will continue “for a long time to come,” according tributors and retail outlets cut prices to unload the 


to Sylvania’s Don Mitchell. Philco president Skinner 
believes profits will start an upturn about midyear. 
I hie American home vill ontinud thre 


bigg« t commercial market for clectron goods and 
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sets. Increased sales of portables was a bright spot, 
although profit margins were slimmer. 


\s a result of general softne 


taking place in the consumer-goods area of the in 


i realignment is 


13 





dustry Several large manufacturers are backing 
ther radioty line with white good Many ar 
begimming to pay closer attention to what Don 
Mitchell calls “the critical area of distribution.” Says 
Mitchell, 


nothing 
; 


without proper distribution, you have 


The current shakedown in the tv market should 


mean that carnmgs will stabilize and start an upward 


cliinb during the third quarter. Other consumer 
items —radios, phonographs hi-fi and auto radios, 
will bring in nearly half a billion dollars this year. 
Distributors of consumer goods will gross almost a 


billion dollars 


Spending for defense electronics during 1957 will 
be about $3 billion, up slightly from 1956. About 
a quarter billion of this will be for research and de- 
velopment. Defense business is one of the many 
areas in which it is difheult to say where electronics 
begins and leaves off. Industry feels its actual re- 
turn from government spending will be greater than 
the official figure. 


Competition for government business is stiffen- 
ing. “‘Ply-by might’ companies,” says Litton Indus- 
tries president ‘Tex ‘Thornton, “will find that getting 
government R & D contracts will be a much tougher 
proposition than heretofore.” 

Kevenue from broadcasting will peak over $2 
billion for the first time next year. ‘The relatively 
stable income from am and f-m radio, coupled with 
booming tv gross, drives the broadcasting revenue 
figure higher cach year. Prosperity is reflected in 
orders for broadcasting equipment, which should in 
1957 approach $100 million 

‘The rest of the busimess community is rapidly 
becoming a bigger consumer of clectronics equip 
ment and services. A. O. Beckman of Beckman 
Instruments feels that the “most significant growth 
in the electronics industry” in the productive Los 
Angeles area “will be in the field of industrial ap 
plications.” 


Industrial and commercial production of elec- 
tronic equipment had a factory-door value of just 
under a billion dollars in 1956, will jump slightly 
over the billion-dollar mark this year. Distributors 
of industrial electronic gear will take in about $700 
million, ‘This adds up to almost $2 billion gross 
sales for industrial electronic equipment. 


Laboratory and service equipment and test instru 
ments will continue steady growth. In Boston, Gen 
eral Radio's C. C. Carey reports a pattern of in 
‘We expect 
to maintain that level,” he says. Hewlett-Packard 


creasing business by 50 percent yearly 


regards 1957 as a $200-million year for test instru- 
mcs 

Phe demand for communications equipment of 
all kinds will increase its rate of growth. 


14 


Control systems, growing like ‘Topsy and borrow- 
ing freely from a host of related fields, will earn about 
$150 million all by themselves. But along with them 
go instrumentation and sensing devices, computing 
and interpreting mechanisms, and transmission sys- 
tems. When all the parts are added up, the sum 
will be closer to $200 million 

In the active world of digital data-processing and 
information handling, anybody's guess is good. Con- 
servative estimates say it'll be a $100-million busi- 
ness this year, blue sky dreams run to half a billion. 
Industry best-guesses split the difference 


The threat of softness in the consumer market, 
coupled with only a moderate increase in govern- 
ment spending, means the industry will give more 
attention to industrial electronics. ‘Tight money, a 
tight labor market and stiffening competition all 
pose challenges to executives. 


Strong management will mean the difference be- 
tween success and failure. Says Packard-Bell presi- 
dent Robert Bell: “The coming year will be a 
competitive challenge, but the basic foundation is 
present for a good year.” @ 


COMPONENT firms bullish 


Optimism about 1957 is widespread in the compo- 
nents industry 

Tube makers should sell 15 million picture tubes 
this year, and 500 million receiving-type tubes for 
new equipment and replacements 

‘The renewal tube business will mean almost $300 
million in factory-door value. With new tubes and 
other parts added in, components manufacturers will 
take in close to $950 million in 1957, up $100 million 
Distnibu 


tors of parts will add over $600 million to industry 


from 1956 and more than double 1952 


income 

One dark spot in the tube picture is the rebuilt 
tube business. Over a third of the picture tube 
renewals in 1956 were rebuilt tubes, selling for 
25-30 percent less than new at the distributor level 
Manufacturers hope the stigma of “used goods” will 
keep this growing threat in bounds. 

About half of the auto radios, and almost all 
portables, will use transistors this year. Some 30 
million transistors will show up in equipment to 
be sold in 1957 

Ihe growth of printed and packaged circuitry 
means more money for manufacturers of production 
equipment, especially semiautomatic bench ma 
chinery l'ransistors and specially designed com 
ponents make machine fabrication easier. More 


circuits will be assembled this way during the current 


yeal e 
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Your stake in COLOR-TV 


Set makers view color market with guarded optimism 


Increased color programming is big factor in future sales 


Heavy color tube experimentation and development continues 


COLOR TELEVISION 1s undeniably a big piece of future 


set busing I hie tal ball, however, is cloud 
tbout timing. And it is timing which has the industn 
puzzled 

RCA savs that the tine yw, thre publ vant 
olor. Thi ompany is in mass production. Zenith 
m the other hand, beheves that colortube d clop 
nent ha ot reached the stage which warrant 
narketing 

General Sarnoff sa RCA alone will produce 
ind sell OO.000 olor television ct in 19 
/cnith 


this optimism. Tle say 


pre ident Commander \IcDonald counter 
hic publi will demand 


olor tv only when there is cnough improvement in 


picture quality ove! black and white to justify a 


najor investment.” 


The majority of set producers see a gradual color 
market appearing. Neither as optimistic nor as pessi 
mistic as RCA or Zenith, they expect a realistic climb 
in color sales. ‘Uhey feel that black and white set 
sales should not be sacrificed to a hope that there 
will be a startling, sudden public clamor for color 


television sets, 


lhese set makers at their most optimustic foresee 
0,000 color sets sold in 1957, ‘The black and whit 
market wall taper off to 6.5-million [his estimate 


presupposes the price of color sets will go down by 


X-RAYS inspect ammo, metal crystals 


PASSING | 
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Ii 


MOU 


fo in 

vl 

the publi 
vill 

viiite Mi 


iti 


1960 olor set will probabh 

million 

million ( olor 
1.6 millon 


think 


t $350 hould buy 


\ ' 
bit 1 


id 


mo 


lono hrome 
outsell black ai 


j 
niuthon 


196 


Or sO t manufactures 


Phe networks will boost their program output in 
1957. NBC, by the fall, will double its color shows 
to three major shows a night. CBS will go up to six 


hours a week. In February, ABC. will announce 


Ihe 


casting. It has already put aside several million dol 


its 


color plans. net will most likely begin color 


lars for investment in color equipment, 


Lhe 


three 


ettecti 


Thi 
if 


thie tubs 


color Is 


but 


hot issue im 


vork 


Ty 


picture 


gun tube Opimion al is to 


ce hove major television company | 


cugaged i research on a color tube I ftort 


7¢ 


iO 


MILLIONS 
of $ 


1955 


SALES 


1954 


FIRST HALF 


1 


directed to either unplifying the three gun tube or 


developing a commercially acceptable one-gun sub 


\ flat 
fol production deve lopm ntal work 


titute color ithode-rav tube 1 purportedly 


read 


I'wo companies, the National Research Develop 
ment Corp. in Great Britain and the Kaiser Aircraft 
& Electronics Co. in the U.S., have set up a licensing 
arrangement for a flat tube. This tube is reputed to 
be more complicated than a conventional cone 
shaped monochrome ty tube, but simpler to make 


than any color tube now known. 


ilso in a state 
\ and Sylvania 
at 


hool 


Servicing tramimg on the color set is 
Such 1A 
have begun setting up school facilitie 
Syl 
10 men cach week 
to 
e 


Of expansion COMMpanies a 


an imcrea 
Batavia 


tach man 1s expected 


ing rate color 


N. 3 
by the 


returning home 


tila Tul al Il) 


for 


COMPA instruct other CTvicemech ON 


statistics 


MAGNE TRONS 
ANDO 
VELOCITY MODUL ATION 


55% 


VACUUM 
29% 


SALES BY MAJOR CATEGORIES 


FIRST x MONTHS '95¢€ 


INDUSTRIAL TUBE SALES 


first ‘ inne | 
thre 


Industrial tubc in the 
nths of 


My 


ri 1956 inched up to $56 
ibove 


first rre 


OOO. about 
of S56 

195 
the 
mid |e in 

W hile equip 
jumped LOO percent be 


19 


cnt 
thre 


one per 


( + O00 my my thre 
Vhis small 
micdusts ibility 


tub 


ini 
ilf 
ctlect 
maller 
product 
iit 


li rie tiiith type 


mad fiddle to 
ontinu 


of the t 


stl 
industrial 
ile 
19 
ile 
cnt 


rie OM pale 


t madustrial 


thre 


vecn mid 


tit 
lelevision set 


whi 


Associates 
f biggest 


wWnonye 


Varian 


54 
total 


repre nted 
imnual 
hh dium 1/¢ 
period in 1955 in thi 
h ha pl 
netrons ft 


d to go 
otal 


S11,000,000 


of 19 


; ent 


market 


d with 


Electronic Engineering Company 


S 


hipped t 


velocity modula 9 months of 


have a 
ll industrial tubs 


Magnetrons and 
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16 


1956 ompared 


174,000 an the 
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“x TRANSISTOR 


SALES POTENTIALS 





Unit sales have doubled each succeeding year since 1954 








Sales for 1957 are expected to exceed $50 million 


Next big breakthrough will be in the computer business 









E* M \JOR INVENTIONS have enjoyed thi ontinue to be an Hnportant fi lc During 19 iN) 













immediate and wice p | acceptance accord estimated 1.4 millon transistors will go into hearmeg 

the transistor Discovered | than mine vears ago Lidl \n estimated 4 millon Amencans not now 
this tinv semiconductor vstal amplifier toda owning them could benefit from a hearing-aid. Each 

pon ible for wind i] in 6X f thiurts hearme-aid re qu from to transisto 
mullion dollars Development of ligh-frequen transisto useful 

Moreover, the transistor ha ised a virtual revo \ I ! ta f iio | idcast ciVve 
lution in circuit design. Icxtremely small clectron parked the d pment of transistonzed personal 
units not heretofore considered po ible are toda pp rtabl In 19 'y percent of po table radio 
ommnonpla ( Production of miniaturized ele production was transistorized By 19 prea ba 
ty components to vork with the transistor is now tu of transistors feel that not onl vill all pe! 
1 busine of major proportion Lhe transisto 


SO far 






ACCEPTANCE Basically, the transistor does th 
ork 


r, that transistors will replace the half-l 


of an clectron tube 







tron tubs ul | bittla Ih) ré | ] thi 





of hearn 


1 , 
nated and small hearin 1) ipable of br 


hard 















Ill the Cal 
hy] 





ELECTRIC WELDER at GE's Syracuse plant caps 800 
STATUS TODAY—The hearing-aid business is no it-type t hour ¢ 


} 1 
longer the major applicat 1 of transistors, Dut it wi t t I 
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init 

During 19 home and portable radio 
About three-fifth 
be high freq lency type vith the re 


% million transistor 
iudio-fre 
Cuucnics unit 

Transistor manufacturers have found a bonanza 
Several sets de veloped 


for use with new ignition tems use |, 


in the auto-radio busine 
olt electron 
tubes with a transistor in the output stage of the set 
The transistors are general 1udio- frequency powel 
units ranging up to 1.5 watts in power-handling 
eapabilits 

Durnng 195 | 10) nsistor 
will go into auto radio 
vill use transistor set 
be optional on Clirysle 
thout one third of auto-radio production used tran 
istor 

lransistors may make then ippearance im tv set 
im JY with a po ible 100,000 used probabl i 
the last quarter Phe first transistor television set 
vill probably he pel onal portable of the Sinch 
creen variets Pransistors may be useful in power 


output stage md in honzontal and vertical 


canning 
circuits of console set Phey may also find ipphi 
ition in decoding circuits of color set: 

Durning 1957 about 300,000 transistors will be sold 
by distubutors to amateurs, experimenters and radio 
ervicemen, Use of transistors in electronic phono 
raph will be a factor as will their use 


is cordless electric clock 


no items such 


APPLICATIONS Probably the greatest growth po 


tential exists in the industrial and military busines 


Home-entertaimment applications by-and-large in 
volve replacing an electron tube with a transistor 
Many military and industrial us represent com 
pletely new business for the electronics industri 
Velephone switching and datatiandling systems wall 
also use a great many transistor 

Klectronic computers are becoming so complex 
that their sheer bulk would make some new unit 
During 


1957 about 3.5 million transistors will go into com 


impracticable to build with electron tubs 


puters. Use of transistors for industrial control equip 

ment may give factory automation a boost 
lransistorized control equipment offers excellent 

rehability and convenient pul kaging for on-line main 


During 1957 about 


tenance nulhon transistor 


may go into industrial control equipment, especiall 
servo amplifier 

[he armed services are large users of transistor 
almost) exclusive users of very high-frequency and 


14B 


TRANSISTOR MARKET PATTERN 


3 5€ 


I9 


When electronic 
ontrol equipment must icked into tight quar 

transi I N I I ran 
batter 


icon high-temperature unit 


irc. ouserul 
operated mulitary equipment 


dios and telephone unplifier 


DOLLAR VOLU Phe question hether to 
use a tube ora ti tor often an NIOMUC O1M 
\ few years ag nsistor might cost from ten to 
twenty times a equivalent clectron tube 
Recently, however, come down. GI 
report 5-t I on one transistor 
over a 2 In another instance, the price 
dropped trom >. 52.04 in ten month 
Nevertheless, transistors are not easy to manufac 
ture Que problem 1 pensive cquipment and 
research talent for continuing new-product develop 
ment. Another problem is the relatively high reject 
rate and high degree of hand assembly work required 
in some instances. Mechanization of transistor pro 
duction lines, introduction of new processes such a 
rate growing, diffusion and melt-quench, more rigid 


tandards of cleanline ind development of more 


eficient etching solutions will contribute to lower 
unit cost 


Manufacturer 


breakdowns ¢ heir transistor price It 1 question 


cautious about giving § cost 


one 1s toda cmyoving a re illy high 

cturns trom transistor manufacturing 
One manufacturer breaks his unit cost down thu 
percent ibor ) pel ent material 20 percent 
engineering and 20 percent overhead and_ profit 


\nother 


material » percent, t burden 6 percent 


ikdown 1 lire labor 17 percent 
idmunistration I ercent, inter ind 
mnortizat 


4 perce iit 
19 


\ccordin on lit manufacturer 


ll reach 


Vi 
‘i 


Vhe firm 


level 
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FUTURE OF TRANSISTOR 


MILLIONS OF 
TRANSISTORS 


BY 1960 Lh pattern « nsistor utilization ma‘ 


change in the next 


lube replacemen 
of transistor 
where tubes wer ' riously considered. Pen 


tration of the automotive industry is already heralded 


uses may be sun | iewl vu 


by a transistorized fuel injection system 
By 1960, automative us« may imeclude 
frequen nition systen iItage regulator 


electronically controlled automat transmussion 


power seats and window lhe automotive busine 
often sets a pattern for il aircraft and pleasure 
boat 

\nother transistor application that indicates future 
promise is a flasher for a highway emergency beacon 
he transistor is actually replacing a bimetallic strip 

If a 50¢ transistor arrives by 1960, transistors mat 
be used in neon sign tore window di plays and 


even tov Other larg ifube-repla cment us 


unlosabl it bal 
1 tone generators for teleph ne hand 
In 1960, the nonentertainment market should in 
lude 42 million industrial, 15 million computer and 
30 million government and military units. On the 
home-entertainment side one manutacturer foresee 
30 million units going into home radios, 15 million 
into automobile radios and at least 25 millon into 
television set 
Relative importance of the home-entertainment 
business will depend upon the extent to which 
transistors are used in television set With the 
idvent of mural-type television screens the use of 


transistors in television sets could exceed many time 


use of electron tubes into sets today 


BY 1965 —Istimates of the overall transistor market 


for 1965 predict upwards of 450 million units sold 
I'stimates on the split between entertainment and 
nonentertamment appli itions range from 60-40 to 
half and half. A deeper penetration of the television 
field will mean proportionally more tra for 
entertainment 

By 1965, if not before, many of the bu thrat 
plague some manufacturers of silicon transistors wall 
have been di pelled ind silicon units will enjoy wide 


use in military, industrial and computing equipment 


where temperatures up to about 200 C are encoun 


tered For extreme high-temperature operation 


| 

uch as in ballist HHEESSie vhere te perature ol 
SOU ¢ ind more may be encountered, transistors 
using material uch a COI irbide or various 


intermetallics will be used 


TRANSISTOR MAKERS include 


Amperex Electric Corp., Hicksville Corp., Jama 


New York. Beckman Instruments 


Inc., Schockley Semiconductor Lab City, N. J 


New Jersey. Bogue Electric Manu 


facturing Co., Pate New Jersey. vision, Lo 


manium Products Corp., Jers 

Hoffman Electronics 
oratory, Mountain View, California Corp., Hoffman Semiconductor Di 
Bendix Aviation Corp., Eatontown vision, Ivan 
\ircraft Co., Hughes Products Di Sarkes ‘Tarzian Ine 


Angel Calhforn Ind 


New York. Ger lngiand Radio Corporation of 
America, New York, New Yor 
Ravtheon Manufacturing Co., Re 
ceiving and Cathode Ray ‘Tubs 
Operations, Newton, Massachusett 
Bloomingtor 


blectric 0 


Illinois. Hugh 


Sprague 


British Thompson-Houston Export P. R. Mallory & Co., Indianapo North Adam \I ichusett 


Co., Rugb | Clevite Indiana 
I'ransistor Products, Inc., Wa 
tham, Massachusett 
Broadcasting System, Inc., CBS 
Hytron Division, |) Massa 
husett General Electric Co 
Electronics Division, Syracuse, Nev \ngeles, ¢ 
York. General Electric Co., Ltd., 
I England. General Motors 


Nlotorola 


tors Inc., ¢ 


r no, Indiana 
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Minneapolis-Honeywell 
Regulator Corp., 
Columbia vision, Nlinneap 
Chicago, [lino vew Y 
National Aircraft Corp., Burban} Dalla Vex lokvo 
Nucleonics Products Co., | Kogyo, Ltd., Lol Jap Iran 


Tic 


} Philco Corp., Lansdale Tube Co 
Corp., Delco Radio Division, K Lansdale, P 
General Transistor trial Electronics, Ltd., Caimbridg 


i 


Standard ‘Telephones & Cables 
Acronautical Di Ltd., London, England 


Minne ota 


Svivania 
Ilectric Products Inc., New Yo 
r lexas Instruments Ine 


Pacific Semiconduc istron Electronic (¢ orp W 


lung-Sol Electric In 

Jewark, N. f Western Electr: 
vania. Pye Indu: Co., New York, N. Y. Westing 
house Electric Co., Pittsbu . 


Cit Cahform field, Ma 





UW ARE YOUR COMMUNICATIONS ? 


Do the booklets, pamphlets, and manuals you use really work for you? 
Are these vital publications, that tell the story of your products and your 
company, as cilective, readable, well designed and illustrated as they can 
ber Loday more than ever, your entire operation is judged by each annual 
report, employes manual, and public relations piece that you produce 
Have you examined your communications latelye If you have any doubt 
as to the impact of your instructional and promotional literature, 


remember 


COMMUNICATION 15 OUR BUSINESS 


bon al vood betny decades MoGraw Hill has stood for complet COVCT AYE 
in the business literature field. Now the McGraw-Hill TrtcHnicant WRITING 
Service offers a new approach to your publication problems an inte 
grated writing, editing, illustrating, and printing service tor the cust 
production ol INSTRI CLTION MANUALS, PRODUCT BULLETINS, TRAINING AIDS, 
INDUSTRIAL RELATIONS LITERATURE, ANNUAL REPORTS, COMPANY HISTORIES, 
PROCEDURAL GUIDES and other collateral literature. More than 150 editorial 
and graphic experts are at youn disposal, ready to prepare high-quality 
material to your own or government specifi tions. Save tine ave MmOMNCeY 
and make your communications work! Let our staff be your staff for 


technical and business publications 


MeGraw-Hill Book Co. TECHNICAL WRITING SERVICE 


Write or phone Pechnical Writing Service, McGraw-Hill Book Co., In 
$30 West 42nd Street, New York 36, N. ¥ e@ LOngacre 4-3000 


This service is available through ad agencies, 
é ; 
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Wanted in electronics: 
10,000 GRADS 


Industry will face deficit 
of 6,000 new engineers 


Firms double college 
recruiting visits 


Find money isn’t quite 
everything to young men —~ 


en 


Tumis YEAR. the electroni 1] try would like to BELL LABS recruiter interviews clectronics engineering 
hire 10,000 graduates of ring and scientifi iduate, Most sought by rect potential for growth 
college curriculums. However vy 4,000 new gradu Most sought b oe ince to advance 

ites qualified in electronics will be available 

lectroni firm in find yyy omfort, hor - 

1h) the fact that the indu tl l not lone ii | Reque by Ins mad it Lehigh NIVETSIE' plac 
CT Indu try ind rovermiment on thie vhol ment center for June graduate - becoming - 
about 80.000 aaaianes ludin M00 bachel. numerous that a ign reading NO MORE may be 


degree graduates. ‘Vhis year there will be about 56,01 hung out as carly as March. During the Fall seme 


bey ' 7 ntervi 
iwallable, in luding some £000 BS men te) OM pal abet iewed 
The Engineering Manpower Commission of thi Her 
lnngineers Jot Council indicat that in the vea 


1956-57 the 34,000 BS engi ring graduates wall im 


are some ground rules that clectronics re 


cruiters are following 


uc 0 in electri ! tronic cngmecrng 
Q in engineering pli 3, 4 nm chemical and 
Q in metallurgical engin 


Ihe National Science Foundation estimates that 
many fir feel thi mimnot be 


there will be an increase of 50,000 new engineering 
much. Morale and turnover problem 


jobs in cach of the next five years, plus replacement 
requirements of 12,000 to 15,000 a year. This would ae y for too rapid hiring 
mean a required U, S. engineer population of more OM nts the stability of 
than 800,000 in 1962, compared with about 560,000 
now employed. 


i 
Talli Son ON pa tie ite 


mid molitar vork is ¢ idence 


\verage pa for new graduat cnginece! jumped 
from $390 a month last r to $450 a month thi 1 rani ion of high technical pr 
year. Tlowever, pay varies depending upon th the m ts and engineers with 
branch of engineering the man hoos and the potentia fhus many firms are 

} 


hool rraduate from i re put ition for techmical excellen ha 


electri ind chemical engineers stand at the t { onal adver ng and strong encou 


the | ilary-wis¢ Phe median Lar CCIVCE { chnical article \ prot 


last year by BS graduates of the Massa nsti f working ironment also hel 


tute of Lechnology was $4: i month lectromi mcdustr 


p 
Companies generally have increased their formal umber of 

recruiting visits from on two a vear. La Veal 

MIT had 800 visits from compan representative 


ecking BS graduate More are expected this year 


} 
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* 


TI PROGRESS REPORT 


FIRST 
silicon 
transistors 
meeting 


NAVY 
SPECS 


For reliability under extreme conditions . . . 


TAR Y TRANSISTORS 


design 
built to 


give you high gain in small signal applications at 


that permits you to design your circuits with 


with TI’s military silicon transistors confidence. 


temperatures up to 150°C. Made to the stringent 
requirements of MIL-T-19112A (SHIPS) and 
MIL-T-19502 (SHIPS ), these welded case, grown 
junction devices furnish the tremendous savings 
in weight, space and power you expect from 


transistorization ... plus close parameter control 


All 19 Texas Instruments silicon transistor types 
have proved themselves in military use. First and 
largest producer of silicon transistors, TI is the 
countrys major supplier of high temperature 
transistors to industry for use in military and 


commercial equipment. 


degradation 


test 


lead fatigue 
vibration 

vibration fatigue 
shock 

temperature cycle 
moisture resistance 


life, intermittent operation 


life, storage 


salt spray 


condition 


three 90-degree arcs 


100 to 1000 cps at 10 G 


60 cps at 10G 

40 G, 11] milliseconds 
55°C to + 150°C 

MIL-STD-202 

P, 150 mW. V 


150° C. ambient 


MIL-STD-202 


G 


duration 


3 cycles, each x, y, and z plane 
32 hours, each x, y, and z plane 
3 shocks, each x, y, and z plane 
10 cycles 
240 hours 


1000 hours, accumulated 
operating time 


1000 hours 


50 hours 


rate tests for Ti's USN-2N117 and USN-2N118 silicon transistors 


end point at 25°C 

no broken leads 

leg = 2,4A maximum at 5V 

Nop = 2@mhos maximum 

hyp = —0 88 minimum for 2N117 


hep 0 94 minimum for 2N118 


no mechanical defects 
interfering with operation 


LOOK TO TI FOR: SILICON HF, MEDIUM POWER, POWER, AND SMALL SIGNAL TRANSISTORS 
SILICON DIODES AND RECTIFIERS * GERMANIUM VHF, POWER, RADIO, AND GENERAL PURPOSE TRANSISTORS 


TEXAS INSTRUMENTS 


pioneer producer of 


iNCORP:ORATE D 


6000 LEMMON AVENUE 


silicon transistors ARE 4 ae 
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More MERGERS on the way 


Merger wave continues to swell 


Electronic companies considered prize prospects 


Diversification mergers predominate 


PRACTICALLY EVERY busine worth $1 mullion of 


Hore had received at lc ist One nicr”vel propo ition 


COM pall receive MOT 


than the average because of the industry udden 


in recent years. Electron 


potential 


nse to prominance and growth | 


The financial manuals reported 525 mergers in 
1955 and an average of 347 per year from 1950-1955. 
The National Industrial Conference Board reports 
that mergers occurred at the rate of 96 a month 
in 1956, 


he current wave of mergers seems to be sparked 
by a desire for diversification, rather than market 
control or for ma produ tion eficiency. Diversifica 
hion mergers unite 


ompanies producing unrelated 


products to give the merged company greater security 


from cyclical, seasonal and other econom) hang 


Transistorized MILLING 


ELECTRONICS business edition 


January 


This type of merger is called a conglomerate merget 


New industries and markets which blossomed in 
the post-war period have been among the chief forces 
which spurred the present merger surge. Alert com- 
panics recognize the necessity of keeping up with the 


economic parade to enjoy continued business health. 


Many feel the quickest and easiest way of catching 
up is by merger \ company can save years im 
ichieving an established position im new and grow 
ing fields like electronics and nucleonics through 
merger’, pointed out management consultant Wil 
liam I. Phill at the recent American Management 


Association conference on merge 


Elgin Watch, now a diversified firm as a result of 
a number of mergers, has long-term merger plans 
calling for concentration in the electronics field. 
“The electronics industry has been growing at a rate 
of 50 percent per year for some time; likewise the 
pretax return on investment of the major companies 
in the business was close to 50 percent,” stated Elgin 
president, James G. Shennan in a recent AMA study. 


( NN pParile cling out often have been trong] 
influenced by then inability to pro cle for growth 
And they are 


too sinmall to obtain capital by public sale of securiti 


is a result of the present tax structure 
Companies active in acquinng Companic through 
rger often cmiploy full-time merger px ialists a 
is Specialists in taxes, msurance production and 
marketing to go over the prospective Ompann with 
1 fine-tooth comb before making a final decision 
Lhe elling Opal like Vise hould considel thie 
busine position, carming Capacity elling 


ization, management and 


personnel policie 
ind what he has done with past acquisition 

Most of today’s mergers are by purchase of a 
rather than through stock exchange Thus the 

Ing Corporation has absolute control. VT. bk. kvan 
president of Hl. K. Porter, stressed the significance 
of this merger meeting at the AMA merge con 


ror pur hase of 
order to 
i mistake Porte 


lifficult 





KASTERN AIRLINES men listen as Univac expert explains some of the chang volved when manage- 


micnt start 


utting COMPUTERS to work 


Electronic problem-solvers bring their own problems 


Management girds for new challenges in office techniques 


Systems replace seat-of-pants judgment 


Men in the management picture are facing a new Big electronic data-processors can solve the most 

problem. ‘Those in the picture above are all astern complex manufacturing and distribution problems 

\irlines men, charged with the responsibility of confronting today’s executive. ‘They can do much of 

making Mastern’s new computin tem work to the clerical work. But someone must tell them how. 

the best advantage of the busin Phevve gon 

back to school, unlearned some things they thought Computer manufacturers feel that there will be 
] ] 


wert gospel ibsorbed a lot of new te lhanacy unc upward of 10,000. large ii¢ rcncral- purpose data 


Lhe same story is being told all around the coun processors in use in this country by the end of 1966. 
try From banks to warehous« busine ind in Some 200,000 professionals will be needed to keep 
dustry are making more and more use « omputers them running Ihese men will have to know busi 
Kach new application brings the problem of tailor- ness organization and the flow of information within 


ing system to Computer or vice-versa, a commercial or industrial structure They will need 


20 January 10, 1957 — ELECTRONICS business edition 





to know how ( 
can make them 
Originally, th 
their ¢ tome! vit! ! ralyst nad program 
met This bled the manufacturers white on man 


powe! [raining programs, helped ease the strain 


‘The major hurdle was getting customer men to 
wrap themselves around computer techniques. More 
and more middle-management people understand the 
need for systematization. But few of these were 


prepared for the impact of electronic systems. 


Gl major appliance division installed a com 
puter in 1954, to do the payroll. ‘This was one of 


the first big busine uses of a giant computer Ihe 
depth to which they were forced to systematize 
paperwork procedures irpri ven the Univac ex 
perts who put it in 

Franklin Life’s vice president A. C. Vanselow ha 
many times reiterated a statement that scems almost 
too pat. “It’s easier,” he says, “to teach an insurance 
man computer methods than to teach a compute: 
man the insurance busing his remark, despite 


its patie has been proved true time and again 


Scientists were the first to use computers. ‘Th 
impression lingered that a scientist was needed to 
run a data processor. But programming for a com 
puter involves first and foremost an understanding 


of the specific problem to be solved. 


Management, aided by thi 


' 
now learning enough about 


ompute 
omputet 
work with them. ‘The universiti nnning to 
help MIT and UCLA have recently announces 
W iV1i¢ ind 
Louisiana State ha taug! 1] ( OUrse to 
veal Other schools and I institute 


course in electroni managemel 


joining in the effort 


TECHNICAL DIGEST 


} 
feria Wha HARK 


| 
mawidua t 


plate memory, it 


hin que 
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Phin perforated plate of ceramic ferromagnetic ma- 


Lhe clectroni onfercnice held by such groups 


as the American Management Association and the 


Systems and P Association have greatly 
iided middle and top level executive Ihe shirt 

ion ich AMA conducts in New York 
provided man managers with new insights ito 


problems lalking out their own headaches 
exccutive they can learn a lot about 


making computers work for them. @ 


More OFFICE business 


Manuracrurers of clectronic equipment for office 
iutomation have quietly won a strong position im 
the office equipment market. Annual sales of office 
equipment total $4 billion 

At the last National Business Show in New York 
nearly three-quarters of the exhibitors offered one 
or more electronic item Ihe big and dramati 


clectroni 


exhibits drew th bigge t crowds and the 
most attentive interest of visitor 

Increased penetration of the office equipment mat 
ipable of doing 


one before by electronics and new varia 


ket is spurred on by new product 

4 

of old produ ts designed to enable more ofhec 
idvantage of clectroni equipment 

NCW ¢ juipment designed to meet the needs of 

intermediate sized businesses indicate i trend in 

data-proce lwo such items ar Sperry Rand 

bile ( omputer ind Underwood lklecom 


Ihe potential market for mtermediate sized 
! estimated at $ billio LBNE anti 
ite earl | ot 100 millon b 19 for thi 


! 
Rama )> million digit data file for use with 
the model 650 medium-sized computer ind othe 


equip nt 


OLAS Cease PR OO GET: a OR SI 4 PME gy Oy SCO ag Sage Sing, 


bailure pi 


| 
mmecdirat 


t KSL-TN 


er, a difference signal 1 


Bb COMDINING 


Vertical velocity 





CIVILIAN sales widely sought 


For big orders, there’s no 
business like defense business 


Civilian sales mean stiffer 


competition 


But market balance is worth 


the price 


NONMILITARY SALES of clectroni cquipment and 


components in 1957 are expected to keep pace pro 
portionately and, in some case urpa tiles of 
mulitary item 

(> vice-president and 
jaker points out that Gl 
three differcnt market 
industrial 

One-third of electronics production in the Syra 
cuse area is militar There 3 hort term stability 
in this market, Baker said. Orders take up to two 
vears to fill \ longer 


consultant, W a & 
clectromics division feeds 


military, consumer goods and 


view reveals uncertamty 


Phe consumer goods market, he said, is mor 


SERVOS mix feed 


HEART of Nutrena Mill 

Hl.. as this clectromic contro 
i] Potentiometer 

transmit up to 75 formula 


circuit 


competitive than the military. ‘This results from the 
large number of finished products set before the 


customer and the emotional nature of his selection. 


Hugh 


to alter 


\ircratt 1 
market p! ture 


ounting on the transistor 
Although manage 
ment expe ts no change in its eclectromic division 
M) to 95 percent military business for 1957 
that by 1958 its 
vill lead the company well into the civilian field 
Joseph S. O'Flaherty, manager of Hugh cml 
ondutor division, forecasts a $300-million semicon 


ductor busine for the industry by 1960 ar 


pred ted that, barring war, 85 percent of this would 


it hope 


ilicon diodes and power rectifier 


go into industrial and consumer equipment 
Airborne Instruments Lab, sell 
rovermment and LO percent to commercial markets 


Half of thi 


military product 


QU percent to 


10 percent, however, finally ends up in 
making the company 95 percent 


dependent on the government 


However, today, Airborne’s president, Hector R. 
Skifter, is looking to the civilian market for 50 


percent of total business. 


Sondix Aviation 


percent of 1955 production 


defense sales accounted for 69 
Management's think 
ing however is directed toward civilian clectronics 
ind automation 

Western Electr rovernment work increased 24 
percent im 1955 over that of 1954 Although 1956 
howed an increase in defense contracts, civilian 
lursine hot past government mecrease 

Sperry Rand vilian sales as of July 1956 were 
rreater than its militar ? percent to 3 per iif 
1 hic Sperr Gyroscoy iid kord In 
ions do much of Sperry Rand 


trument divi 
rovernment busi 
lhe Remington Rand divisions are ‘ cent 

ivil il) 
Svlvania 5 percent on the civilian 
ile Management foresee 
\ircraft 


ilso heavy in government work 


balance 
no change for 195 

in clectroni ir¢ 
Republi $400 


million backlog is more than 99 percent military 


compan now hea 


Grumman reports 98 percent for defense 


Some aircraft firms, however, are actively secking 
nonmilitary work. Paradoxically, heavy civilian busi 


ness might take aircraft firms out of electronics. 


Many firms in the clectrom busin feel that 


i three-way split: militarv, industnal and consumer, 


iedges a busin ideally against changing econom 


ind political conditions. @ 
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LOOK 10 for CREATIVE ELECTRONICS 


ee 


Another LORAL development for use in... 


THE LORAL GROUND TRACK PLOTTER provides an 
instantaneous and permanent record of the ground track 


of the aircraft. The position of a target relative to the Wea ons 
present position of the aircraft may be automatically 
set into the unit 


LORAL has consistently and successfully followed a forward looking 
progressive policy of creative development from problem recognition 
and functional requirement through research, development and pro- 
duction engineering 

During the past decade LORAL has established a solid record of 
accomplishment in the development and production of complex pre- 


cision electronic and electro-mechanical equipments 


We welcome any opportunity to assist in your engineering 
problems. Write Dept. E-1. 


Among recent aa. @ The LORAL AIRBORNE @ The LORAL Automatic Shor 
p 4 , . NAVIGATIONAL COMPUTER. A Range GROUND POSITION 
developments are: . compact and accurate system INDICATOR —on 16 tb. navige 
computes and indicates ground tional computer automatically 

displacement of aircraft indicating ground position 


LORAL ELECTRONICS CORPORATION 


NEW YORK 54, NEW YORK 
RNE NAVIGATIONAL EQUIPMENT © COMMUNICATION SYSTEMS © RADAR EQUIPMENT © TEST EQUIPMENT 
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ACCEPTED SYMBOLS 


Communications JAM looms 


FCC takes action on one front 


Demands for space continue to grow 


Industrial research has answers 


SOME 9OO,000 TRANSMITTERS ar operating in ibout 60 different kind 


of radio service. All of these are jostling for space in the radio spe 


trum Phe way the FCC puts it, there is “a seriou housing’ short 
ig \ radio engineer expressed it less delicately. He called it “a hell 


of a mi 


Lhe FCC loosened up the me lightly 


when it recenth plit on 
# the channels in two 


vay racio pecih illy the 152 to 
icvcle band. Wowever, this will take 


174-meg 
everal years to complete Ob 


cquipmcnt | being allowed to take it 
rood time. New maternal must meet the 


olescence of pr cnt-day 


OWll 


new requirements 
ln the meantime, the rate of those seeking licenses in this area of 


percent a veal lhough Commi 


pace tlic cl nand will 


thre pectrum mcrease 1 


iction has doubled available 
thir 


1On 


keep thi part of 
pectrum jammed up 


ludustry research ha 


ome solutions to otter the Commission a 


the burgconimg demand in other areas of th pectrum threatens it 
tranquility 


@ Perfection of tighter frequenc ontrol to prevent 
idjacent channels and reduce tl 


i }¢ trum pace LOW 
hargin for crroi 


@® \icthods of 


Symbol for the element magnesium 


using time in the 
whose oxide is used to 


hannel more cfte 
coat mica 


ori ormation so tl e chann 
spacing discs and thus reduce elec 
trical leakage in electron tubes 

Just as engineers readily ecog @ | co; 


nize Mg asthe symbol for magnesium, lunar | 


cl formation 


| 
Wid 
so do they associate the name Tur 9g 
Sol with quality production of elec 


tron tubes in volume. This unanimous 


acceptance has made Tung Sol 


os 
America’s largest independent elec MOBILE radio for rent 
tron tube manufacturer 


~ Mey 
Va 


bok 


/ 


ts ) 


| 
till Tung-soL 


‘ LY 
rt 1 SEMICONDUCTORS 


Tung-Sol Electric Inc., Newark 4,N. J 
Manufacturers of Automotive and Elec 


tronic Components 


‘ys | M Cc | PART OI 


, Hos 
Miniature Seated Beam Siena 1 ! | musct 
Lamps Headlamps Flashers 


V1 ntrolled | 
*% 


4 Pb sy asl sche nt Dy I ) id It tells them what 
ail fellow i ric o offer 


LES( irmers for tomato 
' n wit! Be che ipricots 


hasing agents im hel \lost 


\ imning Co, chi 
Aluminired Special Purpose Semiconductors ok 
Peture Tubes Tubes | 


Want more information? Use ; 


24 
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are glowing with lon 


short range ppt 
+55-million business in J . G 
ral | lectri Hhiddi l | I secre rare 


1965 
Domtal - FOR DIGITAL EQUIPMENT 


The following are typical of components and systems 
available from Potter for satisfying your 


digital requirements: 


Digital Magnetic Tape Handlers 
High-Speed Perforated Tape Readers 


7) 7 

Ni f, Digital "“Teledeltos" Recorders 
hh Line-at-a=-Time Printers 

Nyt Record=Playback Amplifiers 


L Record=Playback Head Assemblies 
y 7 Magnistors 
lagnetic Core Memory Systems 
GARBLES hold up fagnistor Storage Arrays 


Translation Systems 


computer nets Random Access Memory 


Magnetic Shift Registers 


‘1 Purpose Interval Timers 
set Interval and Delay Generators 
sdetermined Electronic Counters 
‘ounter Chronographs 
Time Counters 
‘ounters and Scalers 
‘ounter Decades 
slectric Count Detectors 
lectric Screen Detectors 
Printers 


You can buy Potter with complete assure 
ance of reliability. As specialists indigital 
data-handling equipment, Potter engineers 
welcome an opportunity to study your re juire- 
nents and to make recommendations for solving 
your data-handling problems. 

Write for detailed technical literature 
on the above products and otnerd igital equip- 
ment available from Potter. Your inquiry will 


receive prompt attention. 


mee RI eed le oe 


115 Cutter Mill Road OTT en | 14 en 
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ACTUAL SIZE 


eT mel lod- (1) 
are used for 
le Lela 
Remington Rand 
See 
computer. 


CHARACTERISTICS 


Forward Inverse Continuous 
Current Current at Inverse 
TYPE at +1V Specified V | Operating DESCRIPTION 


High Conductance Types High Temperature Types (ma. Min.) (ua. Max.) | Voltage 


High Resistance Types JAN Types 


1M th C's iy 


Contact us for Prices and Specification 


sau CLEVIT 


TRAN FR PI WOUCTS 


Clevite Divisions: Brush ctronics Co velar ay , levite Harris Products Inc. « Clevite Research Center e Clevite Ltd 
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ENGINEER checking air flow through \mperex transmitter tube « 
rehable I] 
that 


QUALITY control pays off 


More tube firms spot check 


performance on the job. Resulting customer good w 


Find separate department essential 


Expect several benefits 


Propucers of el 
bility 4 1 


facture! 
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; If you need effective, highly 


readable, smartly illustrated 


& company literature (booklets, 
: pamphlets, manuals) to display ¢ 
» your products, inform the public 
Be of your operations, attract key ¥ 
= personnel to your plant, and per- @ 
, form any of the other communi- 
= cative functions vital to your 
: business, let TECHNICAL WRIT- 


ING SERVICE do the job for you. 


e WRITING + EDITING 


ILLUSTRATING 
PRINTING 


We produce your publications, to 
your specifications. We give com- 4 
plete service—from research and 
planning through writing, design, 


and printing. Let our staff be @ 
; your staff. It will save you time 
» and money. 


— We Prepare — 


y EQUIPMENT MANUALS 4 
{i HANDBOOKS « PRODUCT 4 
> BULLETINS ¢ TRAINING AIDS 


PAMPHLETS « REPORTS 


> BROCHURES « COMPANY 
® HISTORIES «© PARTS LISTS 
% and other such special material. 


Write @ Phone 


Ge Meith mea aula: 
McGraw-Hill Book Co., Inc 
330 W. 42nd St., N. Y. 36,N. Y 
LOngacre 4-3000 





For your immediate use 


the 6 most vital assets | New mines ease COPPER 


to insure your 


5 
ney i Rhodesian copper belt production up 


Price drops 35 percent from 1956 high 


4 
BLCCESSFUL ex he six books com 
ecutives will tell prising this Library 


you thin simple have been selected 
rt 


pic Seve Sone, stone Chilean mines end labor bickering 


ulives as the ones 
most useful in de 
veloping the six 
qualities of execu 
tive success (oop NEWS for w IT¢ ind ( ible maker \ ho ck your more th il) half the 


nations copper output, is that the red metal is now relatively cheap 
and plentiful, Barring a national emergency, the price should remain 
vithin the 30-36¢ per pound range 
rom short supply in early 1956, copper has now become surplu 
"The fourth-quarter 1956 Crap export quota was increased bv 50 percent, 
Helps you develop these 6 


success qualities - reflecting lowe! dome ti demand ind ali mcrCcase hh CW production 


@ Handling People @ Man r | 
Yourself @ Speaking Fercefully Until mid-1956 the COppel produ ers were riding high ( Oppe! wa 
@ Writing Clearly @ Work. 


‘inn Oiralent” @ Think. in demand and cautious users wer to kpiling Labor trouble in 
Chilean and Rhodesian mines had cut. off part of the rich foreign 
upplhy With controls off, the price went up [he sensitive London 
exchange recorded a high of 55 cents a pound in March. 

loward the end of Juric long-term contracts wer ined Wi Wan 
of the world’s mine Phis assured the copper users of continuing 
uppli Simultancously, the demand for copper decreased, parth 
due to an end to government and imdustral sto kpiling 

Ihe London price skidded down to 33¢ on ay 3 Ud produce! 
cut their prices m three big ste ps, settling at 36¢ in October he spot 
market has fluctuated around 35¢ since that tin Most copper men 


LIBRARY of regard thi price range a healthy, reflecting the demand for the red 


mctal 


Library PRACTI CAL Ihe U.S produce about a third of the free world COpper, Us 
) bo | lf | ) { y ( ACIT\ vv t 0 g| for ¢ \ crYg C\ 
oxen EX ECUTI VE ibout hia ts refiner ipacity | reat enough r any emergen 


but its production is not cnough even for current consumption 


TECHNIQUES U.S Wnport exceed export by about 30,000 tons monthly. Annual 


© 6 volumes @ 1633 pages consumption is about 1.5 million tons, production just over | million 
@ $20.00—poyable $4.00 Lhe countrys mayor foreign sources of copper ar the Rhodesian cop 
in 10 days, then $4.00 © perbelt and the South American min hese and the Australian mine 


month - 
You'll find here the best thinking may add about 200,000 tons to free world produ tion by 1959, @ 


t variety 


The Technique « 
Handling People 
by the Lairds 


she “TAX relief for small firms? 


f t ' 
\IANY SMALI young compan n \ I ( redu ed from 40 pel 


the « troni industry have had cent to 20 percent. Small busin 


SEE THIS LIBRARY 10 DAYS FREE sitiicalty retaining sufficient can Iso get the right to take ad 


McGraw-Hill Book Co., Dept. FL-1 TANI ie VUl , . eae . ipid depreciation 


I i 
327 W. 41st St, N.Y. C. 36 md-hand machine 


vin th 


j , form uteide Tt N 

« Met 7) Inf'h.. W. Y. € FL.-! 
aoe eee eS eS eS eS ee ee ee oe 
Want more information? Use post card on last page. 
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You get this 
information in the 


BUSINESS EDITIONS 


Industry Outlook 
Financial 


Sales are Easv as TT 


TT 
If Your Rep’ Talks Circuitr 
Mergers and Acquisitions : P én y 


y he ed y 
Washington and Government 


Sidelights 


Up-to-the-minute Market 
Stories 


Production and Sales 
Technical Digests 
Special Market Reports 
Taxes 

Military Electronics 
New Products 

Patents 

Study of Local Problems 
Foreign Developments 


Plants and People 


Reader Service Card 


from... 
LOS ANGELES TL ms his 


+ 
electronics aire Culver City, Calif 
A McGraw-Hill Publication none Ae 
330 West 42nd St., N. Y. 36, N 


DO YOU KNOW .... 


en re n i | ! 


GEMS up production 


r an planation ol out 


HOLLENBECK AND COMPANY 
Suite 2806 
420 Lexington Avenue New York 17, New York Lexington 2-4907 


McGraw-Hill Mailing Lists Will Help You 


Olrect Mail s @ necessary 
supplement to a well rounded 
Business Paper advertising 
Merchandise your program 

advertising Prost progressive companies 
Conduct surveys allocate a partion of their ad 
Get inquiries budgets to this second medium 
and leads for ot the same time as they 
your salesmen concentrate on the best bus 
Pin-point news publications 

geographical of 600,000 of the top buying in 
functional groups fluences in the fields covered 
Sell Direct by the McGraw publica 
Build up ' 

weak territories lists. Pick Your prospe.ts ovt 
Aid Deoler of ove Industrial Direct Mail 
relations catalogue 


ons make up ovr 150 mailing 


Mc GRAW-HILL 


Write for your free copy of our Industrial 
DIRECT MAIL LIST SERVICE 


Direct Mail catalogue with complete information 


ELECTRONICS business edition January 10, 1957 





MILITARY contracts UP 15% 


Aircraft and missiles lead ill other types of military clectronics—notably, missile 
controls and guidance, ground controlled approach 
Ship and ground radio cut and tactical navigation equipment for airplane: 
ground-based carly-warning radar, airborne radar and 

See 20-percent rise in 1958 electronic computers 
In components, the trend will mean more muinia 
\ postwar record volume of new military ele turization and more stringent requirements for com 
trou busine will be et thi vCal \bout ponents « ipable of withstanding high temperature 
$4.1-billon worth of production contracts will be 


iwarded—at least 15 percent over the 1956 total 


and intense vibration-—notably transistors and tanta 


lum capacitor 
Behind the big boost Ilere are detailed estimates on this year’s muilit ir 
@® Production of guided missile increasing 20 contracts 

percent Nlectronics makes up over one-third of @® Ground communications—Army, $127 million; 


total expenditure Navy, $2 million; Air Force, $73 million; Marine 
@ ‘The growing role of electronics in piloted air Corps, $20 million 


craft—now representing almost 25 percent of total @ Ground radar—Army, $63 million; Navy, $10 

CX px nditiure compared to 10 percent hive years ago million: Air Force, $250 million; Marine ¢ Orps, $13 
\ctual Cx pr naditure which reflect most of the million 

volume of shipments, will continue to lag behind ® Ground-to-air communications—Army, $2] mil 

new contract award lor fiscal 1957 mulitary pend lion; Navy, $10 million; Air Force, $80 million; 

ing for electronics will be about $3.1 billhon—roughly Marine (¢ orps, $10 million 


$1] bilhon for piloted aircraft, $455 million for @® Countermeasure and cryptographic equip- 


nuded missiles and $945 million for ground radar ment—Air Force, $13 million 
id other equipment @ Shipborne communications and radar—Navy, 

Phis is at least $100 million over fiscal 1956 mili $13] million j 
tary expenditures for clectroni It represents mor ® Guided-missile clectronic Army, $334.3 mil 
than one-fourth of total military hardware procure lion; Navv Ordnance, $127 million; Navy Air, $139.3 
ment and slightly | than half of total clectronics million; Air Force, $554.6 million. Marine estimate 
industry output are lumped with Navy 

Durnng 1955, electromics expenditures may rise 20 @ Airborne radar and communications—Army, 
percent over this year's level while the total volume $24.8 million; Navy and Marines, $540 million; Ai 
of new contract awards remains about the sam lorce, $1,339.85 million 

Cutbacks are on the way in ground and ship com ® Converting conventional warships for guided 
munications but mcereases are predicted for just about missile work—Navy $306.3 million. @ 


CONTRACTS 
MILITARY electronics iss ait etn dill ate 


totaling more than $1.8 million 
have been placed by Dayton Au 
korce Depot, Gentile Au 
Station, Ohio. Raytheon 
inghouse will suy 
mounting ( $1.42 
tively \ 
ransmitting tetrode 


Laboratori 


A gunnery monitoring device which will enable an instructor to advise 
tudents mmediately of their crrors has been devised by North Ameri- 
can Aviation’s Columbus division 


Called NAGIM, North American Gunnery Instruction Monitor, the 


for use i transistorized television circuit by which the instructor 


ypli 1 
can see the student pilot's gunsight reticle and target on -inch 


cathode-ray tube while gunners 


General Electric missile expert RB d the American 


| 


Rocket Society in New York that guided ike ving Winn 


rchability of 4,999 in 5,000 must be developed a " produced Bendix was award 


contract tor its type 


“The electronics industry wall n b lesign and build mitter bv the Navi 


bat 


electronics for space exploration,” Hens rew of Sperry Gyi 0} Office. Washington 
told the American Astronauti 
is instrumentation an th base mtro 1 Raytheon was awarded a $9-million 


CAA to design md 
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FOR EVERY SYSTEM 
APPLICATION 


Radio, § i 
tronic equipment; Kaar Engincet 
ng, Palo Alto, Calif $109 667. 
vhf transmitter ind = spare 
en Watch 3 | } + 
hf aircraft communica 
CI ind spare parts 
S| O54 fe hf | 

ind Graybar 


mic remote 


Air Materiel Command, 
Patterson Air Force Bas 


KEARFOTT offers the systems manufacturer the 
most complete line of precision made component 
innounced = th | available anywhere. Quantity production 


than SlI¢ nillion it ( enables quick deliveries and reasonable prices 


Among the CI SYNCHROS— Transmitters, Control Transformers, 
Resolvers, Repeaters, and Differentials in 
3u Ord Sizes 8, 11 and 15. High Accuracy and 
environmental resistance 


SERVO MOTORS— High torque, low inertia Servo 
Motors, Inertial and Viscous damped Servo 
Motors, in Bu Ord Sizes 8, 11, 15, 18 and 23 


TACHOMETER GENERATORS — Available as 
damping generators, rate generators and 
integrators. They feature high output to null 
ratio and extremely linear output Temperature 


stabilization may be provided 


mb ( GYROS— Directional, floated rate integrating 


free, vertical, and spring restrained rate gyros for 
all airborne navigation, stabilization or fire 


control applications 


Bulletins giving physical 
and technical data of the 
arious Kearfott Product Car, ott 
vill be sent on request Ihe 
Kearfott organization | " 
available to assist in the 
development and 
manufacture of other 
precision compone nts you 


ma‘ req 


KEARFOTT COMPANY, INC., LITTLE FALLS, MN. J. 


Sales ond Engineering Offices: 1378 Moin Avenve, Clifton, NM. J 


Midwest Office: 1868 W. Randolph Street, Chicago, Ii! South Central Office: 6115 Denton Drive, Dallas, Texas 


West Coast Office: 253 N. Vinedo Avenue, Pasodena, Calif 
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Over 400 electronic 


control circuits 


now available 
for quick, easy 
reference 


Here are the circuits 

you need for 

timing, measuring, and 

eounting for aweep 

0 trol triggering 

temperature and motor 

ontrol, and hundreds of other industrial uses—each 

with concise description, performance characterts 

ties, component Values, and practical applications 

Save hours, even Gaya, of search and preliminary 

work to find basic cireult ideas for a particular ap 

plication——-consult this big, handy collection of 

ested circuits selected from recent issues of 
trontcs and claweifed and indexed for quick use 


sorting 


Just Out! 


Handbook of 
INDUSTRIAL ELECTRONIC 
CONTROL CIRCUITS 


Ky John MAKKUS and Vin ZELUPFF 
Kiectrontca Magartne 
452 pages, 412 diagrama, $4.75 


Following each description is a reference to the 
original source where you can get more detaile on 
related mechanical problems or study graphs of per 
formance characteriatica In the index, each circutt 


in cros@-indexed as many @6 @ dozen times, to permit 


cating specifie circults quickly when they are 
known by @ variety of names 


a companion volume . 


Handbook of 
INDUSTRIAL ELECTRONIC 
CIRCUITS 


Hy Markus and Zeluff 


Contains 498 different industrial ele 
tronle circuits for immediate practical 
use. For each circuit there le a clearly 
drawn diagram along with a brief yet 
comprehensive description, 272 pagen. 
435 diagrame $7.50. 


sfaw- Hill Book Co., tne Dept. Ft 
7 W. 4iet Bt, N. V. 36 


Mend me book(s) checked below for 10 days’ exam 
ination on appr 4 in 10 days I will remit for 
bookia) L keep few cents for delivery costs 
and return unwanted book(s) postpaid (We pay 
delivery costa i remit with this coupon--same 
return p 


) Markua ¢ lu Indust. Elect. Control Cire 
$47 


} Markus & Zeluff--tndust. Elect. Cire.—-$7.50 


(PRINT) 


Company 


Position 


For price and terms outside U. §& 
Write MoGraw-Hill Int'l, N.Y. C. 


Want more information? Use post card on last page 
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NEW PRODUCTS run 


x 
Likiy ' 
Baird Associates 


Machinery 


Electrification 


KLECTRONIC insti 


INSTRUMENTS are hi Iping to make automatic factoric 
reality. New clectronic batch Baird Associates (P1), 
Nader (P2) and Machinery Electrification (P3) can make faster stack, 


peed measurements of ci 


counters made by 


heet and cutting count vell as high 
Production-lne weighing 1 
Photobell’s (P4) rf package inspector 


th electrical cable 


tance, angles and rotation implified by 


literconnection rather than hydraulic o1 pneu 


matic tubes, is possible with Indikon’s (P5) pressure and temperature 


measunng and controlling systems for pipeline ind chemical process¢ 


ontroller 


enwal’s (P6) use of thermistors in it 


tabilits 


temperature provid 


iccuracy and Provisions for telemetering to remote 


} 


recorders are provided on Consolidated Electrodynamics’ (P7) portabl 


moisture detector for gascous mixture 


RCA (PS) announce (P11) 


tromechanical filter les than I mulhon 


lough 
primarily fos highly sel ( ng ower and 1 ) 
ideband application io ication r ics and 
thermocurmn idhesi ped leum) mdustric well as in 
by Goodyear (P9) Clarostat 
tis l CX 
ipplications im the 

I Sonobraze by Aero 
projects (PIO) use high-frequency 
ibrations instead of fluxes to break \ permanent-magnet 
urface films of CIvo cloped by White- 

Rodgers (P13) offers high power 
klystron more than 10° feet to-weight ratio for airborne applica 


loped by Eitel-MeCul- Ol \ 


nmaustt 


operation 


| tuator de 


down oxidized 


brazing material 


l-inch color tv 


Kap gt OR ABM 62 ey eR Rlaggen yg BE 


For MORE INFORMATION use ‘reader service’ card 
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to instruments 


indikon 


Consolidated 


Electrodynamics 


Fe nwal 


Conrac 


NES 


Varian (P21) featu 
ha BD) ] 
sulator (P15) 1! righ t-fine 


hard-te t natural n 1 Hewlett-Packard 


tt 
Sylvania (P16) 
iw th 
Ihe D 
Kav Lab (P23) 


(P17 k TL Jun 


Drvscreen Process 


no-load to full-loae ( ti 
Continental Carbon (P19) 


lin 


i] immet 


Beckman-Helipot (P20) | 
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McGRAW-HILL 


WUE a Ce 
ATS a ae 


Merchandise your 
advertising 

Conduct Surveys 

Get leads for your salesmen 
Get inquiries about 

your product or service 
Pin-point geographical 
or functional groups 

Sell Direct 

Build up weak territories 
Ald Dealer Relations 


Direct Mail is a necessary supple- 
ment to o well rounded Business 
Paper Advertising program, 


600,00 actual names of the top 
buying influences in all the fields 
covered by the McGraw-Hill publi 
cations make up our 150 mailing 
fists. These lists ore built and main- 
tained primarily for our own use, 
but they are available to you for 
Direct Mail purposes, Pick out o 
list of YOUR prospect from our 
industrial Direct Mail Catalogue. 
More and more, progressive compo- 
nies are using Industrial Direct Mail 
regularly as an advertising medium 
They effectively allocate a portion 
of their concentrate on the best 
business publication. 

For complete, detailed information 
about our service, fill in the coupon 
or write for your copy of our free 
Business ond Industri! Direct Mail 


wig 
Mc GRAW-HILL 


OIRECT MAIL LIST SERVICE 


Direct Mall Division, 
McGraw-Hill Publishing Co., Inc 
330 West 42nd %1., MW. Y. 36, Ww. Y. 


Please forward my free copy of the 
McGraw-Hill “industriol Direct Mall 


Catalogue.’ 

Nome 

Compony 

Address iinet 


Stote 





THIS FELLOW 18 TRAINED IN Your BUSINESS. His 
main duty is to travel the country — and world 
— penetrating the plants, laboratories and man- 
agement councils . . . reporting back to you 
every significant innovation in technology, sell- 
ing tactics, management strategy. He fanctions 
as your all-seeing, all-hearing, all-reporting 
Yusiness communications system. 


THE MAN WE MEAN 18 A Composite of the edi- 
torial staff of this magazine. For, obviously, no 
ane individual could ever accomplish such « 

ast business news job. It's the result of many 
qualified men of diversified and specialized 
talents. 


AND, THERE'S ANOTHER SIDE TO THIS “COMPOSITE 
man,” another complete news service which 
complements the editorial section of this maga- 
sine — the advertising pages. It's been said that 
in a business publication the editorial pages 
tell “how they do it” ~— “they” being all the 
industry's front line of innovators and improv- 
ers—and the advertising pages tell “with what.” 
Each issue unfolds an industrial exposition be- 
fore you — giving @ ready panorama of up-to- 
date tools, materials, equipment. 


sucH A “MAN” 18 ON YOUR PAYROLL. Be gure to 
“listen” regularly and carefully to the practical 
business information he gathers. 


sy rv 


Q 


MCGRAW-HILL PUBLICATIONS 
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Agnew-lliggins (P26), 
Vdc Mod fro« 
force Narda 
Kelvin National Watch (P25) 


iht-wel t 


igh-torque gear motor 
rom Avionics (P29) 
che long nid dehiver 


ounce-inche torque 1.7 revolu 
tions per minute 

RES (P30) 
Nlodel 1LOSO precision voltage cali 


Ingineering's 


rator provides a wide-range high! 


iccurate tandard = = for amplitude 
measurement and calibration 


I hic N 269 


imnounced — by 


junction = transistor 
RCA (P31) is a 
germanium pup type designed pri 
manly for such 
flip-flop mad 
cuit Pye ‘Telecommunications 
(P32) expect to have it vif 
mobile 
hortls 

Westinghouse (P33) has devel 


oped a television picture tube gun 


witching ippliu i 


tion i gating ci 


radio equipment available 


vlich is claimed to provide 17 pet 
contrast than conven 
tional black and white tubes and to 


ibout 110 olt on 


cent mor 


require only 
rid making it particularh init 
ible for portable tv set Jen 
nings Radio (P34) 
Iype JGE-RI 


transfer 


INNOUNCE thie 
uum relkiy f 
intenna application 
high-altitude aircraft 

\pphication of nameplates to 
trument dial md electron 

iti hould be facilitated | 
Furane’s (P35) adhesive Resin 
X\ Dilectrix has added an ex 

ili tamil cast Peflon film. te 
lavered dicleetric. film 
r tape only 0.000] inch 
cloped — b 
Silver (P36), offer pace ind weight 


win mn such products a oils, 


t} | 


hich cl American 


msformers and relay 
Carter (P37) ha 1 750-watt d-« 
to a converter for use im marine 


radar mstallation depth oundet 


finder md ship-to-shor 


excellent shock, vibra 


January 10, 


ducing chang 


it hit pensat 


(P40) clim 


Blonder- Ponguc 


itrol 
tions in illumination A tran 
l npeda icc-matching pre 
mph designed b Madison 
Fielding (P41) permits use of low 


rain cartridgs nd 


torized 


impedance, low 
mucrophon vith high-impedan 
tape recorders and implifier 
Sylvania (P42) announces a vidco 
detector crystal for military apph 
ion will operate if tem 
perature | 150 ¢ OVCr a 
wide range of 


[hic N 206 
type junction transistor announced 
by RCA (P43) for audio-frequency 
is designed to mect mili 
‘ Pextolite 
{| papel phenol lamunate produced 
by GE (P44) for printed circuit 
ipplications, is resistant to 
olvent:s 

Nha production 
uscd by Assembly Products (P45) 


to produce i low-cost panel mucro 


frequ¢ ncics 


PCT pp illoy 


unplifics 


tury re CpUrcii rit 


bho 
cl PTCASIIN 


mcthod ir 


ammeter that is claimed to be both 
RCA 


SION 


rugged and sensitive 
(P46) fifteen tele 


eceier tubes designed for use im 


HMIOUNC?E 
t5-milliampere seri heater string 
\ line of expanded-scale volt 
meters offered by Beckman-Heli- 
pot (P47) pro ile high accura 
ind readability and provides tru 
ms readim nou oltimeter 
A test set, which 1 uituble for 
production-lin 
urcraft 
fuel gage I DCW od d b 
(P48), 


ng tube 


hela bench na 


testing of ipacitance type 


Felectro Industries 
I he of it rece) 

Svlvania (P49) can be 
operated dire tl rom t2-volt aute 
LOD torage ittern Nor- 
den-Ketay (P50) offers size 23 svn 
hros which fulfill the requirement 
f 


iihitar pecification id pro 


t 
; I 


Phe MICK-3030 clectrom pro 
Machin- 


(P51) can 


control designed bi 


electrification 


i tint t 


SvIvania (P52) ha 
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25C5 
vision 
(P53) 
Hand) 
typ 


for a-c/d-c_ tek 

W edgelock 
Yates Industrial 
( lamps, 1 Seri ot 


designed 
receiver: 
iInnounce 
rou 
} 


pp i 


which Promise mah ippi 
tions in electronics manufacture for 


holding materials in position dut 
ing assembly or processing 

A synchronous motor de 
by Lux Clock (P54) for 


pli itions uses a novel pivot bea 


| pt d 


timer ap 


ing design which requires no Jubri 

The Knight Kit 
released by Allied Radio 
300 ke 
ctro 


wobbulato: fem 


cation weep 
generatol 
(P55) provides a range of 


to 250 me and features an el 


mechanical 
claimed to provide extreme weep 
RESE Engineering 
; their Model 1070 
current pulsé for 
tory and production-line testing 
RCA’s (P57) type 57 
cutoff pentode is designed for usé 
delay circuits, 
gain-controlled amplifier 
cr \ 
signed by 
(P58) 1 
pendability and good performanc 
Miniature airborne temperatur 
measurement tems ce 
Amoux (P59) can operate a 
as 20 direct] 
metering or magnetic tape 
(P60) 
plug-in control pack 
the 
with contact 
The threaded 
guid leeve of Haydon’s 
scaled switche 
button flush or ex 
distance up to 


linearit 
(P56) announce 
umplifier labora 
harp 
in gated amplifier 
ind MIN 
low-cost chopper a 
James Vibrapower 


claimed to provid de 


wned bi 
man 
tel 


tem 


channel into 


l'ipp-Tronics miniature 
provide il] 
basic circuitry needed for u 
meter-relay 

actuator plunge 

(P61) 
hermeticalls permit 
the 


tending it an 


mounting 
inch 
Nc 
wound pre 
Ace 
ilable im 


0 O00 


from the mounting panel 
the 


cision potentiome ter 


pot s miniature wire 
made bi 
Electronics (P62). are a 
1 range of 10 ohms to 
ohm 

I'wo wide-band sweep 
generators by Jerrold Electronics 
(P63) for laboratory, shop and field 
testing r-f 
range of 22 to 216 m« 
Datakor DK202 pulse 


onl olid-state 


Aur 


portable 


us¢ 
the 
The 


ator 


permit circuits im 
gener 
employing 
component was designed by 
tronics (P64) to drive as many a 
ten of their DKIO1 ma; hift 
it speeds up to 50 ke 
(P65) mini 
tal filter provide 


met 
register unit 
Eastern Hycon’s 


ature 20-mec cry 
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| Telephone 


Ace can meet your 


requiremen 


ts in quality 


and delivery of 


NONLINEAR 
OMETERS 


POTENTI 


Nonlinear precision wire-wound po- 
tentiometers in standard and sub- 
miniature sizes are now available in 
prototype or production quantities 
from Ace Electronics Associates .. . 
and you can be sure of delivery 


These new Ace nonlinear units in- 
corporate the same advanced engi- 
neering, precision craftsmanship, and 
controlled quality which have made 
ACEPOT linear potentiometers stand- 
ards of excellence. 


A new Division directed by highly 
qualified engineers, — prototype 
section, and mass production facilities 
are at your service to meet your re- 
quirements for quality and delivery of 
nonlinear precision potentiometers. 


For complete information .. . 


Call or write William Lyon or 
Abraham Osborn, Nonlinear Divi- 
sion, outlining your requirements. 
Your inquiry will receive prompt 
attention and you will get 
delivery as specified. 


* trademarks applied for 
ACEPOQT* 
ACETRIM* 


MOnument 6-4800 ° 


Featuring! 


Highly developed design tech- 
niques achieve high resolution 
and close conformity for your 
unique nonlinear require- 


ments, 


ACE ELECTRONICS ASSOCIATES, INC. 


Dept. EB 101 Dover St. ° 


Somerville 44, Massachusetts 
Engineering Representatives in Principal Cities 


Want more information? Use post card on last page 35 





migk onversion directly from vhf 


PETER PARTITION CORP. Sante to nEeNO Konymence 


Detroit Controls’ (P66) tem for 


‘Radio, Electrical ond Glesteanls 4 operates one of the largest precision cking of 1 
components allied 4 vitche ( ible 
ond products! We eee at me 7 TT P sl ies 
Pre-assembled ...custom-made 4 
P WA ee a ng 
R vith 
ARTITIONS Cee ee S = §=ohm oper-tine transmission wire i 
for Protective Sesauce of cur vnexcelied offered by Saxton Products (P67) 
Packaging | | for airline transmitter olor t 


made to your exact CTU Te ae ee | | installations and ship-to-shore com 


specifications munication 


know we are equipped to eleeiinaiaa MI cian elie: a 
for faster packing \ magnetic shield for color ts 


fill orders FAST, ON TIME, tubes manufactured by Perfection 
at lower cost! Y II aka aie Saitiaintiees 
and AS SPECIFIED—at Ps J methods 4 expected to reduce the 


WRITE, PHONE or WIRE 


wie price that’s always right! ; C1) Vil 
YOUR REQUIREMENTS ct from SIO t ihn 
Capacitors’ (P69) ‘Type U line ha 


manufactures ost of | olor ty 


en developed specifically for ultra 
| t 


Thi ippl ion Ihe kK] xOn 
PETER PARTITION CORP. | ov vio nem 
. 4 


igued by Spencer ‘Thermostat 
Manufacturers of Cardboard Partitions (P70) is expect O 1 wide 


124 BOERUM PLACE BROOKLYN 1, N.Y. ae — 


equipment 
Telephone: TRiangle 5-4033 ‘Miller Dial and Nameplate 
1” Wark oe. ee 1 (P71) announ the ‘I tivato 
7 aT 1 til ced machine for attaching 

mnepl is thin a ,002 inch 

lraffic Master (P72) has 

devel ped i device utilizin \ pho 
toclectri cll which remove re 
hamming time from parking mete 
vhen the parked car leave \ 
urrent transformer test set manu 
quantity... your requirements factured by Eastern Specialty (P73) 


for precision reels, especially designed for the testing 
of small lo pacity current trans 
in military, industrial or ' 


Any size, or type, or 


on 
»”) 1 r r( 

commercial applications, Nirpax, (P74) miniature circuit 

breaker now has greater vibration 


or custom designed esistance, and the trip level ha 


will be met by our wide range of been extended to 135 percent of 
rated load current \ com 
pre-engineered hubs ponent oven by Williamson Devel- 


and flanges... or by opment (P75) operates on 115 
olts and can be used for hermetic 
a custom design. Apply our ling I'clematic Industries’ 
long, specialized (P76) redesigned ‘Tclecheck pro 
les a quick means for bench and 
production-line testing of cathode 
problem ... Write today ray tubes and voke 

An ultrasoni oldering iron 

vluch climinates the need for flus 

in the soldering of aluminum is be 
ing distributed by Acoustica (P77) 
_ STANDARD RECORD Anchor Plastics (P78) has pro 
iced a plasti hannel with an in 
‘ral shock-absorbin pring that 


background to your 


manyftacturing company .. . since 1939 
70 N. Saw Gabriel Bivd., Pasadena, California 


ving used for mounting tele 
ifetv gla manel 
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A-M Stations again good buys 


Station marketability improves 
More rely on local business 


Congress probes ownership limit 


} 


RADIO BROADCASTING 1s back in the money. Station 


ire carning more profit and a cller market ha 
developed for am tation 

Many am operators pant ked when television first 
became a commercial realit Revenue from network 
source lumped Lee Wanle executive vice presi 
dent of Storer Broadcasti \ It was still a good 
busine but only a few people realized it 

Phen busine boomed for the local station as it 


| 7 
| 


] depend | on the network and more on 


learned to 
it 1 aggressive Local station carnings shot 
from $226-million m 1945 to 
Radio 1 Or \ ll ’ | iyi period 
lipped rou hon to S90-muillion 

Radio ( OM id i seller market 
that lool it will { Statio brokers beheve 
that | rket is real nd not overinflated. A 
of thi 


CLOSED TV may 
reach $75 million 


CLosEp-circuir tel lor the first time 


th 
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LOCAL INCOME RISES WHILE NETWORK TAKE SAGS 


S00 


00 


{ 


| 
MILLIONS 
OF $ 


broker. Some publishing 
| ; 


broad Stihy ih a big Will 
Last November Westinghou 
million for WIND in Chicago WNEW in Ne 
York City prior to this. got the recor 
of S4.1 million im 19 Lin thre 
fers jumped from 4 
Ilous | Senate 


ould i 


COMpalii have gone into 


paid 1 record $ 


OpPose to 


Di ed Oll 


FCC actions 





DO YOU KNOW WHY 


Al eleetronies manufacturers 


have opened branch plants in 


Puerto Rico? 


——-—NEW 75-PAGE BOOKLET—FREE TO MANUFACTURERS — —— 


Commonwealth of Puerto Rico, Dept. EM-71 
Keonomic Development Administration 


579 Fifth Ave.. New York 17, N.Y. 


Send me “Faets for the Manufacturer” with information about my parti lat 


madustry 
Name 
Company 
Address 


se 


Sesleri es ee is ke 


January 10 


STATION moves 
and plans 


Crowell-Collier has withdrawn 
> million for seven 
on station It hae 
Te Consolidated 
ision & idio’ Broadcaster 
lhe fly in the ointment wa 
hanging money market 1) 
cloping costs and term made it 
mpracti ue 
Last \ugust Crowell-Colhier 
lropped its efforts to buy two Hon 
lulu stations because the. seller 
vas unsuccessful in clearing it 
for sale The publishing com 
till intent on expanding 


nto broadcasting 


Radio Milwaukee has purchased 
WRIT, Milwaukee, from McClen 
don Investment Corp. ‘The price 
was $455,000. Radio Milwaukee 
ilready owns interests in three ubf 


clevision station 


WAAA, Winston-Salem, N. C. was 
bought by Laury Associates from 
Camel City Broadcasting S150 


OOO was the ile price 


WHILI, Hemp tead N \ ha 

isked for an increase in power 

lhe station wants to go from 250 
10,000 watt It also 1 plan 

ning to move to a ncw » UY UO0 ra 
cnt 

Joining CBS-tv network as affiliate 
KICA-TV, Clovis, N. M. and 

KGIZ-TV, Kalispell, Mont 


New television tower f 
\l I 

nuilt ) Wi 
WBZ-TV, it 


! 


Capitol Broadcasting sold KINI 
Chenandoah, Low to a group of 
i tC I wled | William \ 


$6] 


WSLA-TV, Sclma \labama want 


It i | ead ¢ 
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WORKERS at Chatham Electronics new plant prove | 


HELP makes or breaks 


Electronics firms moving to New Jersey 
Find workers with adaptable skills 


Raid state’s existing industries 


MANUFACTURERS IN the burgeoning electronics industry face the prob 
lem of locating new plants where there is an adequate supply of skilled 
manpowe! The problem is doubly difficult today because of peak 
cmployment throughout most of the nation 

An answer is locating in areas where skilled workers can be weaned 
away from other industric \ machinist 1s as useful in an electronics 
plant as in a tool-making plant 

New Jersey is such an area. Electronics manufacturers asked why 
they are there all had one answer, the supply of personnel skilled in 
clectronics or with adaptable skill There were, of course, such other 
considerations as closeness to customers and corporate offices. Most 
new plants are being built in suburban areas where room is available 
for growth and living environments are attractive to employe \ 
a Curtiss-Wright electronics division executive said in his Carlstadt 
office: “A good supply of qualified people within casy commuting 
distance means plant expansion with a minimum of difficulty 
Kearfott Company, of Little Falls, moved from New York 
In 1956, it had 4,200. It was not until 


last fall that Kearfott had to step up its training program to overcome 


K:xamples 
in 1951 with 400 employee 


Shortages of draftsmen, machinists and some types of precision 
assemblers 
in 1946 


lr 1956, it employed more than 2,000 and expect: 


l’ederal Telecommunications Laboratories moved to Nutle 
with 750 employee: 
2,700 in 1958 


An 80,000-square-foot addition is planned 

‘The New Jersey Chamber of Commerce reports that the state lead 
the nation in manpower density. It has 103 factory workers per square 
mile. ‘The 1954 Census of Manufactures showed the state had 
State Departm iit 
of Labor figures for March 1956 show the electrical and clectronic 
industry to be the state employees, @ 


of the nation’s 5,280 electrical and electronic plant 
le iding employer with 121,157 
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For Complete 
Product Data.. 


DESIGNERS & 
SPECIFIERS 
TURN TO THE . 


electronics 
BUYERS’ GUIDE 


These key people ... the 
buying influences... rely 
on the “Guide” to answer 
all their product prob- 
lems. 


In this product source 
book they find... 


® Complete product list- 
ings with advertisers bold- 
faced. 


® Special catalogue-style 
advertisements giving the 
complete product story. 


® List of the industry's 
manufacturers anda 
trade name index. 


the BUYERS’ GUIDE 
published mid-June as 
the 37th issue of ... 


electronics 


A McGraw-Hill Publication 
330 West 42nd Street 
New York 36, N. Y 





McGRAW-HILL 


TECHNICAL WRITING | The PATENT game 


SERVICE 


TWS offers you a single 
INTEGRATED publishing 
service prepared to under- 
take a project from research 
and planning through fin- 


Patents are like kids’ marbles 
You must have some to play 


Big portfolios mean protection 


ished manuscript and art, 
typesetting, mechanical 
preparation, printing and 
binding. Whatever the situ- , 
ilies ian the | of Parents IN the electronics industry are lke children’s marbl \ 
ion, wnatever the type 
literature you need, our edi- orporation that doesn’t have a bagfull to start 1 handicapped in the 
torial and art consultants can Aline 

help you, bringing to your loday every big corporate laboratory has a statt of patent attomicys 
most specialized job the vith many technical pecial tic lor cxampl the Princeton, N J 


Cc ft id sk II f | list 
vant GRE CL OF puTNng laboratory of RCA is the center of the firm's patent activiti Bell 
I clephon Laboratories, research and development unit for the Ameri 


WRITING EDITING can ‘Pelephone and ‘Tclegraph Co., has a patent department that —"s 


» percent of the Bell System total patent application ind nearly 


ILLUSTRATING Scll’s electrons patent 
PRINTING Commercial secrecy as a substitute for | patent does not afford the 


protection in clectronics that it does in such industri the oil 


TO YOUR OWN OR Ipursanc \ 
GOVERNMENT SPECIFICATIONS which 


experts. 


hy, 
'P) 
é 


gallon of gas Cannot re cal much about thy proc 
it was made Ilowever, any cngimect in trace the reuit 


Whether you need an in- ot at ct 

struction book or service Most big clectronics firms regard patents as necessary, not entirely 
manual, to accompany your for the rights involved, but for their trading value. Unless a company 
SQuipmem, wraten fo gov hha i portfolio ot pate nts to exchange it sometime mnot use the 


ernment’ specifications .. , 


or produ t catalogues patent of other So extensive is this trading that many clectronics 
. ) ) 2 , 


or training booklets... or concerns are licensed by others under application agreements to receive 
annual reports . . . or com- nights when, as and if pate nts are issued 

pany histories . . . our writ- Yet in the overall busine picture there is a growing feeling among 
ing staff can do the job for the large electronics manufacturers that patents ar really the “tail on 
you, our artists can create 


t dog Ol 1) ctel 
ond execute the illustra. the dog Busine nsiderations rather than patents determune 


tions. And McGraw-Hill whether a company go ahead with new product 
printing, binding, and paper lo use its own patent im an end product it is often necessary for a 
resources are among the company to use the patents of other Sometine 1 compan will 


best in the nt 
me Ser ys mvent around” a patent obstruction either to avoid paying rovalties, 


SAVE MONEY AND TIME Or becausc iti unable to geta license 


But there is another good argument for the large companies to keep 


LET OUR STAFF BE filing then patent ipphi ions diligenth Lhev have alway been 
YOUR STAFF FOR vulnerable to “itinerant inventors” who claim as their own ideas used 
TECHNICAL and BUSINESS by the big companies. Often these claims are based on “suggs tions” 
PUBLICATIONS made in unsolicited letters that were written long after the company 


ASK began working on the same idea 
OUR REPRESENTATIVE Said one research director It is necessary to file for patents to 
TO CALL prevent the company from be:ng milked by itinerant inventors and 


mall COMMPATHes 
Large sums have been paid by electronics firms to “crackpot ind 
Write + Phone onniving fortune-seckel hese are generally out-of-court settlements, 


Technical Writing Service which turn out to be cheaper for the corporation than lengthy legal 


McGraw-Hill Book Co., Inc. procedures 


proce ed ha Zone 


330 Ww. 42nd St., N. ¥. 36, N. A I hic cost oft applying for l patent wid gctting it | 


| 
j | 
tronics firms to avoid filing patent applications. @ 


LOngacre 4-3000 up as has the research behind it here is a tendency for small elec- 
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[ust Published 


INDUSTRIAL uses a. 
boost scope sales eae = MECHANICAL DESIGN FOR 
ELECTRONICS PRODUCTION 


INDUSTRIAL USE hh ilty 
$40 million annual By John M. 


, ~ “~ 
hols, DuMont i CARROLL 


Associate Editor 
Electronics 


452 pages, 6 x 9 
illustrated 
$6.50 


| ELECTRONICS IN INDUSTRY TRANSISTORS IN RADIO 
—_ renee a. Se Se AND TELEVISION 


equipment in plants au Bt ; Just Published, A simple, comprehen 
nontechn al «be ptior ere ' f sive guidebook I tron techni 
; ind radio a \ ervicemen 
it transla 
' am I i and 
4 AL ! nar ' m con 
i ria ectr t ky of aan : aie j ae ais 
Gieorge M. Chute, Univ. of Detroit tral , nta ; n j f te oak eos 
hd... 440 pp., 444 Ulaus., $7.50 tor | t in um flers, tran 
iit 1 ! ‘ ! { afi ator 
Hy Milton S. Kiver, author of 
Color Television Fundamentals and 
other books on electronica ‘t2 pp. 

4 illus $6.50 


MUSICAL ACOUSTICS ¥ 
Just Published—Fourth Edition. A sim iy FASTER, FASTER 


ple treatment, deseribing the physics of 
sound and the mie 


ne : A Simple Description of a Giant Electronic 


Calculator and the Problems tt Solves 


Explaing in non-technical languauge 
} tor « ate he nature 
“ 1 how the 
th ’ I ' e pre rite th slcula 
tative ' t ema ‘ eatine 4 Deseribes ‘ y tape print 
ity Charles A Culver Carleton Coll » 4 te ind repa f program 
ith ha Oo pp 214 illus., $6.00 ‘ ring et iy W. 4. Rekert and Ke 
‘ beeen Jones, Watson Scien. Computing 

lal 160 pp., 44 illus., 84.75 


COMMUNICATION z PULSE AND 
ENGINEERING DIGITAL CIRCUITS 


Just Published Tested methods of 
working with all types of pulse and 


dust Published Third Edition. Clear, 
step-by-step) analyses he ma I 
vith I ie-guid \ ‘ ‘ 
. prot r onfror } 
nee! 


digital circuits, | help meet 
tems, Computer TTL rg ee Se yy ‘ ; eer 
I ! the area | I ‘ ‘ , ! juipy 


the eng! 
equirement f today’s 


‘ y elec 

ent lcxpert down-to 

installation the nve watior f p ‘ ' if en i analyze every 
her ¢ I ‘ mm! ! the : reu ! ! ene! s designed 

1 hie ic US | ICSigi cl fundamen r-net ‘ t fu ! t applied 

ne y he [dewe bb ' 7 le ‘ ' ele ( ‘ the 


tronic circuits and for study of valy modulation 7 il range 
the trana! I i er I i ma b ind’ alg mW i 

fr rn the me t } re é ‘ air sar I emetering ‘ iy 

t! f ‘ Hy W i Everitt and G&G. 1 Lanner f } dacob Millman, Columbia tUniv., and 

oa CIIOMINANCE | Univ. of Ul. 4rd Bd., 644 pp., 349 illus ) Herbert Taub, C. C. N. ¥. 687 pp., 872 


| 
i idl tructu s9.00 / jllus., 812.50 


fom 950 957.000. FREE EXAMINATION COUPON 


some t pe ctam tra lon MeGraw-Hill Book Co., Dept, PL-1-10 
$27 W. 4tat St., New Vork 46, NS. ¥ 


cat fle instrument 


iod ” tin Cth 


d= camera ittach ) I 2 


nelud Ibi 


vibration and 


ELECTRONICS business edition —January 10, 1957 





anadians eye EXPORT market 


Early experience good 
Business at home small 


Must sell skills 


CANADIAN Clectronics manufacturers are optimistic 
that their expanding industry can produce a base on 
which Canada can develop an export market 

exporting experience has shown Canadian manu 
facturers that even a comparatively small share of 
the world electronics market can surpass their busi 
i it home, although exports now represent only 
a fraction of Canada’s clectronics busine ‘Thi 
optimism is the result of carly success im exporting 
instruments to more than 40 countric 

Canada’s greatest opportunity for improving her 
economy in the future is apparently in the export 


of skill 


tion’s economy as one which is based chiefly. on 


Many Canadians who criticize their na 


export of natural resources poimt to clectronics as 
the most promising field for broadening the coun 


try’s industrial base A parallel is drawn between 


Developments ABROAD 


In London, I. bk. Jone 
of Mullard, Ltd. and former deputy to detect very small 


a director 


temperature 


Canada’s electronics potential and the Swiss watch 
industry 

If Canada’s electronics industry continues to grow, 
a substantial part of the inevitably expanding export 
market may be open to her. Canadian manufac 
turers are particularly eyeing the markets in South 
America, Africa and Asia [hey believe that even 
in underdeveloped nations the amount per capita 
spent on clectronic products will rise In general 
Canadian production volume lags five years be 
hind the U.S. and the South American countries 


about 10 years behind Canada. @ 


‘ 
1ON a ANADA $ 2 BILLION 


| Bs AMERICA _ $ 450 MILLION 


to 100 thousandths of a millimeter ures distances by determining the 


clapsed time of a light beam r 


director of the Royal Aircraft I changes and to build up a complet flected from a mirror mounted at 


tablishment, told the Radar Asso 


ciation recent) that individual mules distant from 


cngines of cnemy aircraft can now unit 


heat picture of areas up to several 1 survey point up to 12 miles away 


the scanning 


India has placed in order for a 


be distinguished at distance up It was reported that while to vhf radiotelephon ystem with 


to five miles by means of infrared day’s eight millimeter 


detection equipment with a one foot 


Dr. Jones said the detector wa can separate two 


based on a German war-time de miles range if they 


velopment, but that modern lead of a mile apart, 


ulphide infrared detectors were ceiver could resolve 


at least 10. of not LOO.) times mor engines on a singl 


sensitive than the German cells, same range 
and that even better types of infra 


red detection cell ire now avail 


diameter scannet 


the separate 
aircraft at the 


In Caracas, a new electronic § sur- 


radar unit 


Marconi’ Wirel Iclegraph 
Company Ltd. of England I his 


aircraft at five will be the first multichannel radio 


one-quarter vstem to be installed in’ India 
infrared re- and will be cquipped initially to 
provide four circuit The order 
was placed on behalf of Western 
Railw iV’ Bomba 


Doctors at St. Thomas's Hospital 


abk veying device is expected to reduce in London are now being paged 


Ihe new cells were said to r the time and cost 
Venezucla’s Lake 
Fairey Delta Il traveling at 1,13 ficld Cia. Shell 


spond so rapidly that the British 


mph would move only two inches 
during the response interval 

Dr. Jones said fast response mad the 
it possible for detector units work 


ing at wavelengths of from. three 


42 


Dutch Shell, 
has reported good test results with 


ubsidiary of Royal 


Geodimeter, developed — by 
rik Bergstrand of Sweden. ‘The — inates loudspeakers, bells and flash- 


device operates at night and meas 


of surveying by means of a transistor receiver 


Maracaibo oil 


which clip toa pocket like a foun 
Venezuela, tain pen Ihe personal paging 
system was deve lope d by the Multi 
tone Electric Company in collabor 
ation with St. ‘Thoma It chim 


ing lights along hospital corridors. 
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EMPLOYM ENT OPPORTUNITIES 


The Advertisements in this sectic include all employment opportunities—executive, management, technical, selling, office, skilled, manual, ete 


Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services 


/ —_ ——_ 
( NATIONAL Part Time Work Selling Opportunities Offered Labor Bureaus 
DISPLAYED RATES — UNDISPLAYED 
‘ $2.40 per line minimum 3 lines To figure advance payment 
XS Gen Guniere seen seh ae. 
~ ——™ : Position Wanted ads are ', of above rate 
LS 


advertising inch ia n Discount of 10% 
Send NEW ADS or inquiries to Classified Advertising Division of ELECTRONICS. P.O. Box 12 N.Y. 36.N. Y 


s MBE Bats pa i 


5 
es 


»! 
7") Ard : ph. 
aeeon Sa 


for” 


engineering . 
writers : What is Utopia 
micionmis “|| tO an Engineer? 


' 


Os 
ee 
oy 


‘ Rey eo 


SY 


< 
WS 


It’s a company that doesn’t pin him down to a dull job, but lets 
him do creative engineering in the line he’s trained for and does 


Pax: 
25 
~~ 


i>. 
x 


best. 


It’s a place where he has a free hand to develop his own ideas 
and receive due recognition. Where he can learn and work along- 
side experts in his field and have the facilities of a new, modern 
and completely equipped electronic development laboratory. 


Where he can enjoy pleasant surroundings... have the security 
that comes with a good salary and an extensive benefit program 


U.S. Citizenship Required .and can burld for himself a strong and solid future. 


Light Military Electronic 


Equipment Dept % “ke ’ . 
= If you’d like to work under these ideal conditions, and can meet 


GENERAL 56) ELECTRIC | wie the requirements, the NATIONAL CARBON COMPANY offers 


you an exceptional opportunity in its expanding laboratory 


French Road, Utica, N. Y 
lo qualify, you should be between the ages of 25-32 and have 


~ a degree in electrical engineering, chemical engineering or physics 
Tes, ox? t 
peut You should be familiar with electrical and electronic instrumen- 


Anise at a odes 


tation. A broad knowledge in circuit analysis of electro-mechant- 
ENGINEERS cal and electronic equipment, including semi-conductor device: 


and magnetic circuits is desirable 
STATE OF THE ART 


oa ar ees Poe nen. yee Chemical candidates should have a degree in chemical engi- 


FIDELITY PERSONNEL SERVICE neering or physical chemistry together with a working knowledge 


ut St Phita 


of chemical processing, ideally in the semi-conductor field 


If this opportunity interests you, send a detailed summary of 
your educational training and job history to: 


EMPLOYMENT 


Mr. W. H. Fritz, Manager, Electronics New Products 
PROBLEM? NATIONAL CARBON COMPANY 


Division of Union Carbide and Carbon Corporation 
When you are in need of special P.O. Box 6056, Cleveland 1, Ohio 
ized men for specialized jobs, con 
tact them through an employment 


ad in this publication 
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EMPLOYMENT OPPORTUNITIES 


At Stewart-Warner Electronics...in Chicago 
Exports & Imports 


IMPORTANT WORK and GOOD LIVING (2 


itching 


You can build a rewarding career here 


You may be the engineer or scientist who 

will find at Stewart-Warner Electronics a 

combination of factors that is particularly 

appealing to you. Weigh the factors listed ' ommunist countries 
below and then if you want additional 


nited State 


information, tell us your area of interest 
and your qualifications. Here is a_ brief pment of radio receiver 
Middle East distributor 
ire till on hand for 


other minunications equipment 


picture of what we offer to men with abil- 
ity and imagination: 


Facilities and Projects. Stewart 
Warner Electronics maintains excep 

tionally well equipped laboratories Until recently, German radio 
devoted to a multitude of research 
and development projects ranging offered Brita the pete ipal 
from commercial facsimile, electronic ; mpetition But now the British 
computing products to government 

radar, IFF, communications and i. are concerned about a flood of sets 
navigation instruments. Can you con f ( t tellit tit 
tribute originality, tmagination and Te re a ae 


‘ sound engineering to such projects? that are bemg dump dl LOW" 
Typical Scene Museum of Science 


S-W Laboratories nd in r ( mearial Ono 
ao Educational Opportunities. Stewart and Industry pn \ Hungarian mae 


Warner Electronics offers tuition Wa quot d recently it SIO 
free advanced studies at such lead ' 

ing institutions as the University of Jore it bale 
Chicago, Northwestern University sct cost $18.20 


and the Illinois Institute of Tech ont 

nology. Do you have tnterest in en " | 

larging your technical knowledge? } ~ , © Mexico | a ipidly STOWE Way 
eho ™ e Ol 


; ” Living in the Chicago Area. Chicago private 1 idiotele phone 
* offers housing to suit everyone's Mua!” rod tems which are « onquenng moun 
taste, from studio apartments to I e 
modern suburban homes with lots of somwmers Bt S tains and jungle as industry spring 
living space. The area includes some i manv isolated areas of the 
of the highest rated grade and high , 
schools in the nation. There is almost count More than 50 COMM panies 
no limit to recreational, cultural, en ’ r they 
tertainment, shopping and educa schplacoal a 
tional facilities theatres major phon because they found existing 
league ball parks; collegiate and 
professional football museums; 
parks; beaches; summer and winter ' => An ex unpl is the Gulf Sulphur 
aports; huge general and technical ‘ 
libraries; concerts; universities: near - Whose production Opel ihons 
Chicago's Lake Front by hunting, fishing, skiing and resort Northwestern University ir i remote sector of Vera Cruz 
areas; ultra-modern shop yng cen Technological Institute 3 : : ’ 
ters, and many other <iveninn . | he Cc Mpa bu 11h othice ire 
Do you like to see and do things? \I eo Cit Formerh Gulf 


ill 

A Sound Future. A career at Stewart depended on a land-line 16 mil 

Warner Electronics combine un . : 

usual opportunity for individual Wal oO the produ tion site After 

growth with job security, St year 5 , plac ing a call there was often a 

of successful growth stand back of . : 

Stewart-Warner. And, plans for the five-hour wart Since its Motorola 

future are bold. Long term govern —* 

mental electronics projects are rap tem ha ‘ installed Gull 
Modern Shopping Centers idly being complemented by a planned pr na ix ht hom i dar 

industrial product expansion pro 7 

gram of extraordinary scope. Do you is conducting busin by telephone 

want to prow with a company Urat s J % ' \I bil 


1 compcting Brith 


Excellent Suburban Housing 


own f-m radiotel 


wire facilities to be madequate 


units using transistor ir¢ 


] ] . i 
“a oe iso finding wide use 


Stewart-Warner Electronics offers per- ae Marvland Electronic Manufactur 

sonal recognition, good salaries, good 

living and a good future . , . with regu may ’ 4 mg Corp. w ill upph pare part 

lar advancement reviews, insurance v. : ) 

program, a retirement plan and many , dl Ki VOR ind ILS CQUrpait nt 

other progressive benefits, Te SOUL 60 to Spain 
Fishing and Hunting Famous Department Stores 


If you think this may be the combination of career factors you West Germany’s Sicmens Co. ha 
have been seeking, write today to A. D. Arsem, Manager of old to Radio Receptor of Brool 
Engineering and Research. Stewart-Warner Electronics, 1301 N. 

Kostner Ave., Chicago 51, Illinois. lvn, new equipment valued at about 


QO00 for the manufacture of 


le Ls thn, Neel: MB aa 05 "0 


cic yste l Lhe c\ vit 
, STEWART-WARNER Main Plant and General Offices . : ) he 1 
Ctl Licyt l Lit ) i\< 


elec tronics 1301 N. Kostner Ave. ‘ a a sclenium = ordinarils 


Chicago 51, Illinois 
(ERNIE) a DIVISION OF STEWART-WARNER CORPORATION 
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SYSTEMS ENGINEERS 


Here are the career positions now open: 


SYSTEMS ENGINEERS 
To carry out radar systems design, radar data processing, guidance 
and control systems analysis, and UV and IR systems analysis. 


COMPUTER DESIGN ENGINEERS 


To design memory core systems, input and output systems; also 
transistorization of special computer circuits and design of data 
handling and processing systems 


ELECTRONIC DESIGN 
AND DEVELOPMENT ENGINEERS 


With design responsibility for very high power radar systems, pulse 
modulators, transmitters, radar data handling circuitry, special 
VHF receivers, transmission line devices and instrumentation. 


ANTENNA ENGINEERS 
For work on element design arrays, power dividers, RF linkages and 
other general transmission probiems. 


PACKAGING AND TEST ENGINEERS 

For supervisory responsibility for design of advanced electronic 

and electromechanical systems. Also engineers responsible for 
environmental testing of electronic equipment and design 
instrumentation of test facilities and equipment. 

PROJECT ENGINEERS 

For major technical responsibility of ECM and/or computer projects. 


Undergraduate and graduate students in EE or Applied Physics who will 
be completing degree programs in February, June and August of 1957 
are also encouraged to apply. 


If you are interested in any of these positions, please send your 
resume immediately (in strictest confidence, of course) to: 


Erling Mostue 


WALTHAM LABORATORIES 


W SYLVANIA Vv 


SYLVANIA ELECTRIC PRODUCTS INC 
100-J-7 First Avenue, Waltham, Massachusetts 


EMPLOYMENT OPPORTUNITIES 


™ 


| TT, 


Ut i. 
Ma belyyreled 


Layering prac 


* New Concepts 

* Integrated Systems Studies 

* Systems Equipment Design, 
Development & Testing 

* Engineering Models 


Systems engineers will want these 
4 major aspects of an integrated 
engineering operation next year. 
Our products are electronic sys- 
tems — and our laboratory is engi- 


neer-directed, 


More time is now available for the 
solution of engineering problems 
by reducing administrative detail 
to a minimum. A separate business 
function provides the necessary ad- 


ministrative support to engineering. 


Two avenues of advancement open 
to systems engineers are Systems 
Management or Scientific Systems 
Specialties with parallei salary 
scales for both. 


Sylvania offers excellent salaries 
recognizing individual achieve- 
ments, and suburban Boston living, 
near outstanding colleges and ex- 
tensive cultural and recreational 
facilities. 


Se dieeakeainds sins niin steed seaieaeSaiinasinndindiia 


Additional Employment Opportunities Advertising on page 47 
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PLANTS and PEOPLE 


TRIPLETT goes West 


Papoer? Eneerricar Instrument 
Compan manufacturer of electri 
cal mea uning ind test cquipiment 
is building new plant capacity in 
Oceanside, Calif. W. Ropp ‘Trp 
lett, president of the Ohio concern 
is shown above directing the bull 
dozing activitics of father Ray I 
Priplett board chairman, on. the 
Occanside ite 

Phe 10,000 sq-ft plant, first pro 
duction venture outside Ohio for 
the ‘Pripletts, will house manufac 
turmg facilities only. Sales and ad 
ministrative Offices will remain in 
Bluffton, Ohio. ‘Triplett executives 
believe the new plant wall enabl 
them to serve the growing southern 


California market more cfhciently. 


NEW setup, plant 
at GPL 


Next montru, General Precision 
Laboratory will move into a new 
23,000 sq ft cnvironmental testing 
laboratory im Pleasantville, N.Y 
Soon after, a 21,000 sq ft annex 
to the existing engineering building 
will be completed This new ca 
pacity will not only inerease the 
research and development facility 
of GPL, but also broaden its ¢ ipa 
bilities for system testing 

lo prepare for its imtensified 


R&D program, GPL president 


46 


Il. G. Place created two new exccu- 
five vice presidenc ics for technical 
mid general administration. Vice 
president Raymond | 
moves up to become technical di 


rector, and James W. Murray takes 


over as gencral manager, responsible 


Garman 


for manufacturing and administra 
tion 

GPL manufacturing subsidiary, 
Pleasantville Instrument Corp., gets 
1 new president in the same deal, 


as former v-p William P Hilliard 


moves up 


Executive 
MEETINGS 


Jan. Il: IRk Symposium on 
Kngineering Management, 33 


W. 39th St. N. ¥ 


Jan. 14-15: AMA” Serninar 
950-4 “Management's Respon 
ibility in) Orientation, Place 
ment and ‘Training of Engi 


neers,’ Sheraton-Astor, N. ¥ 


Feb. 25-27: AMA Electronics 
Conference, Statler Hotel, N.Y 


Keb, 26-28 Wi tern | nnt Com 
puter Conference, Statler Hotel, 
LA 


Mar. 18-21: IRE) National Con 
vention, Waldorf-Astona, N. Y 


COMPUTER makers 
spreading out 


Burrovucnus’ ElectroData division 
has completed the second 40,000 
sq-ft section of its Pasadena plant 
The whol plant, comprising 230, 
000 sq ft of production, laborator 
and office pace, will be compl ted 


by March ] 


ncecring production ind ile facili 


t will house the engi 


tics for the Datatron computer, and 
sales offices for the Burroughs Series 
I. and G office machinery 
Remington Rand has bought the 
Savage Arms Corporation building 
in Utica, N. ¥ Lhe 730,000 ft 
capacity will be used for the pro 
duction of “an entirely new line of 
products for the Univac di 
vision,” according to Remington 


Rand manufacturing vice pre sident 


B. I’. Anderson. 


Executive MOVES 


New ty-ELectep Packard-Bell board 
adds the word “Electronics” to the 
corporate nam move founder 
Herbert A. Bell from president to 
board chairman, elects former gen 
eral manager Robert S. Bell presi 
dent 

Drug expert Raymond E. Lee, 
originator of the Toni hom« pel 
manent, moves in to become presi 
dent of ‘TelAutograph 

Robert L. Shaw taking over 
manager of Syl 
vania’s Radio and ‘Television divi 
Litteral 


as gencral sale 
> 


sion appoints Harley T. 
manager of radio sales 

Gk created a Communication 
Products department, put Harrison 
Van Aken in as general manage 
At thi ine time, lawyer George 
V. Eltgroth moved from the patent 
license office of Gl I.lectronu 
division to become patent counsel 
for the Industrial Electronics di 
vision 

In St. Charles, Ill, George R. 
Haase became president of — thi 
DuKane Corp., moving forme: 
president J. M. Stone to board 
chairman Hei ipparent J. M. 
Stone Jr. succeeds Haase in the 
executive v-p lot 

lord executive James J. Welker 
becomes operations v-p of Clevit 
respon ible for all the corporation 


operating divisions 
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PROFESSIONAL 
SERVICES 


TRANSISTOR CONSULTANTS, IN¢ 
TRANSISTOR ENGINEERING 


YARDNEY LABORATORIES 


k ( D n-D 


FOR RATES OR 
INFORMATION 


About Classified Advertising 


Contact 
The McGraw-Hill Office 
Nearest You 


ATLANTA, 3 
801 Rhodes-Haverty Bldg 
WAlnut 5778 
R. POWELL 
BOSTON, 16 
350 Park Square 
HUbbard 2.7160 
H. J. SWEGER 
CHICAGO. 11 
530 No. Michigan Ave 
MOhawk 4.5800 
W. HIGGENS J. BRENNAN 
CINCINNATI 37 
1825 Yorktowr 
Swifton Village, 


CLEVELAND 


O 
AWLES 
HATHAWA 


‘ 


trent ‘ 
BOZARTH 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS, EE-ME 


now, 
a }-man 
product 
development 
team 


to spe arbead creative 
program in Consumer 
Product Department 


CIPiZeENsHP 
NOT KREQUINED 


Mr. R. P. Sutt 
RADIO RECEIVER DEPARTMENT 


GENERAL @@ ELECTRIC 


869 Broad Street, Utica, N. Y¥ 


PERSONNEL MANAGERS 


LOOKING FOR ENGINEERS... 
... TECHNICIANS? 


Write for free copy of 


““RESERVOIR OF ENGINEERS 
AND TECHNICAL MEN” 


The engineers and technicians you want can make contact channel, concentrate 
to reach are gathered in convenient, com your employment advertising to just the 
pact groups as this 16-page booklet men with the job qualifications you want 
points out. without wasting advertising money for 
higher-priced space in publications with 
It keys the job titles these men hold to general circulation, in which you pay for 
the McGraw-Hill publications they read for perhaps 999 unqualified readers for every 


on-the-job informafion. It explains how you | who may meet your job requirements 


Write for your free copy to: Classified Advertising Division 


McGRAW-HILL PUBLISHING COMPANY, INC. 


330 W. 42ND St NEW YORK 36, N. Y 
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Companies study REPS 


\\ 
Vit KEENER Compctition through 


it the imdustr md with smaller 


uit margin demanding more 


p 
Olume and tighter idinin 
tration, manufacture: we paying 
more attention to their re presenta 


' 
ive 


I hic end of 1956 iv i large 
huffles in 


tion around the 


number of representa 


Mant 


broadening thei 


countrs 
manufacturers are 
distribution pattern 
Manufacturers are counting their 
habilitue 
pruning 
heat National Electronic Distrib 
hor Association pre ident Joseph 
DceMambro told hi 
New York 


can't distinguish between economi 


distribution asset ind 


vith one hand on the 


rroup' 


chapter that rep who 


cal and cheap distribution 
the future health of the parts in 
dusty Mr. DeMambro also _ re 
marked that lack of 


tal account 


eyyunr 


mental capi 


for Hore busine , fail 


Wi than lack of working 


ipital 


Ilectrical 


San branci 


Communications Inc 
co manufacturer of com 
witchgeat ha in 
territones through 
out the West and Midwest hop 5 
to find reps to 


munication 


nounced open 


merchandise it 


fo imma pendent 


tc le phone 


companics, power utilities, pipeline 


operator ind 


cquipment manufacturer 


Cleveland rep M. P. Odell Co. hia 
distribution of the 
Spencer-Kennedy line of pulse com 
ponents Phe Boston manufactu 

outlets in the Day 
ton, Detroit, Pittsburgh and Cleve 


undertaken the 


thu iCute 


land area 


Other DISTRIBUTION 
news 


RCA’s test apparatus is now bei 
distributed through nine agen 
coast to coast Ihiree recent ad 
tions making up the total are Pasa 
dena’s G. S. Marshall Co.; Burt ¢ 
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